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Background: Trauma has been identified as one of the top 10 public health priorities in Abu 
Dhabi because of its medical and economic impact. Trauma is the second leading cause of 
death in the United Arab Emirates (UAE), which results in both physical and psychological 
impacts on patients, their families and society at large. To reduce the mortality, morbidity and 
improve trauma care, a trauma-interested group in Abu Dhabi took the initiative to establish a 
trauma registry in the Emirate of Abu Dhabi. 
Objectives: This paper evaluates the efforts in developing the registry, identifies opportunities 
for improvement, and provides the first summary of data collected to date. Specifically, we: 
(1) evaluated the quality of the registry and identified areas for improvement; (2) used the 
registry data to examine the epidemiology of trauma and outcomes in Abu Dhabi; and (3) 
studied the epidemiology of falls in the registry. 
Methods: Data from seven facilities in Abu Dhabi entered into the registry between 2014 and 
2017 were extracted from the registry. Data quality was assessed using seven domains 
including: Completeness; Accuracy; Precision; Correctness; Consistency; Timeliness; and 
Coverage. Data quality was assessed using a set of 14 pre-selected variables. A retrospective 
observational study based on the data was conducted to evaluate the epidemiology of trauma 
overall, as well as the epidemiology of falls in the Emirate of Abu Dhabi. Statistical analysis 
was performed using STATA/IC version 16. Regression was performed to assess the impact 
of age, gender, mechanism of trauma, and ISS score on mortality and length of hospital stay. 
Results: Starting from a total of 20,562 cases, after excluding 2,735 cases, a random sample of 
5% was selected from the remaining 17,827 cases and the data quality was assessed on a sample 
of 891 cases. Completeness, Accuracy, Correctness, and Consistency showed very high quality 




data were entered within 60 days and 73% within 90 days of the injury. For Coverage, currently 
the data registry is comprised of data from the seven facilities in Abu Dhabi; 100% coverage 
will eventually be achieved once the registry expands to other health institutes in Abu Dhabi. 
As for the epidemiology of trauma in the Emirate of Abu Dhabi, an analysis of the 
17,827 cases was conducted which showed that the majority of patients were male, aged 21 to 
50 years old. The two major mechanisms of injuries (over 70%) were road traffic injuries (39%) 
and falls (34%). Out of the total trauma hospital admissions, over 60% of the cases were ISS 
category < 9; and only 5% of the cases were admitted with ISS category 25 and above. 
Overall, the mean length of hospital stay was 6.49 days. The overall mortality in our 
sample was 1.41%, with the highest case fatality caused in road traffic injuries (57%), followed 
by falls (21%). Falls mainly occurred at home (55%) and in the workplace (21%). For the 
overall data and falls specifically, the regression analysis suggests a statistically significant 
increase in the length of a patient’s hospital stay with increasing age and increasing ISS score. 
There was no difference in the length of hospital stay or mortality rates by gender. Mortality 
was significantly higher for falls from > 6 meters compared to falls < 1 meter and 1–6 meters. 
Conclusion: This dissertation presents the first analysis of the Abu Dhabi Trauma Registry 
data since its establishment in 2014. It provides insights on data quality, the epidemiology of 
trauma, and the determinants of falls. Such findings will help plan and implement future 
policies related to trauma prevention and management in the Emirate of Abu Dhabi specifically 
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CHAPTER 1: INTRODUCTION 
1.1 BACKGROUND: 
The trauma system is a key element of any emergency management system and was 
non-existent in the United Arab Emirates (UAE) until a few years ago [1]. A trauma-interested 
group in Abu Dhabi, consisting of Emergency physicians and Trauma Surgeons, decided to 
work on this crucial system with a belief that establishing such a system in Abu Dhabi will 
certainly help reduce mortality and morbidity as well as revolutionize trauma care in Abu 
Dhabi and the UAE. 
In November 2010, I participated in establishing a trauma committee in coordination 
with the Abu Dhabi Health Authority to serve as a consultative forum to provide effective 
advice on current and future directions of the Trauma System in Abu Dhabi. This committee 
aimed to plan, organize, implement, and monitor the development of a state-of-the-art trauma 
system consisting of all components of a system, including: prevention; outreach and 
education; pre-hospital trauma care; inter-facility transfer; hospital organization and trauma 
programs; rehabilitation; trauma registry; performance and patient safety (PIPS) programs; 
upgrading rural trauma care; and finally, focusing on research and scholarship [2]. We firmly 
believed that building such a system would certainly boost the medical response capability 
within Abu Dhabi, address the daily demands of trauma care, and form the basis for disaster 
preparedness within our health system. 
In Abu Dhabi, the DOH has identified trauma as one of the top 10 public health 
priorities because of its medical and economic impact. Trauma is the second leading cause of 
death in the UAE, which results in both physical and psychological impacts on patients, their 
families and society at large [3]. If there is no serious action, road traffic injuries are predicted 




will be the second leading determinant of disability-adjusted life years (DALYs) in the 
developing countires [4]. Much is being done and more can be done to reduce the incidence of 
trauma and its implications in the country. The infrastructure to address this public health issue 
requires resuscitation of all levels of our system. This should help in reducing the mortalities 
and morbidities and hence improving all trauma care. 
Responding to the growing trauma problem and ever-increasing trauma care-related 
challenges, stakeholders including the Public Health and Research Division of the Department 
of Health; Zayed Military Hospital; major Abu Dhabi Health Services, Co.—SEHA (public 
sector) Facilities; Abu Dhabi Police Ambulance services; UAE University; and the Private 
Hospital Sector of Abu Dhabi developed a vision to address the issue of trauma care in the 
Emirate of Abu Dhabi and for the nation as a whole. The plan was to look at trauma as a 
“continuum” which begins with injury prevention and runs through rehabilitation services. This 
spectrum would cover all dimensions of care delivery and system performance. 
To further this concept, the founding group organized their first meeting on November 
10th, 2010 of representatives from all the major health facilities in Abu Dhabi with the purpose 
of creating an advisory committee to develop a “Trauma System” for the Emirate. 
This meeting therefore was celebrated as the genesis of the Abu Dhabi Trauma System 
Initiative (ADTSI), one of the most important public health initiatives within the DOH. The 
basic components of a trauma system, adopted from the “Optimal Care of the Injured Victim 
2006”, were dissected and prioritized (Figure 1.1) according to the needs and personal 





Figure 1.1 Trauma System Components Prioritized 
As the Initiative gained traction and attracted a diverse set of interest groups, the 
different components were then assigned to sub-committees to further scrutinize all strategies 
and approaches that could possibly be implemented in Abu Dhabi. Membership was on a 
voluntary basis, initially depending on the area of expertise and interest. After the organization 
of subcommittees around different components, the members worked aggressively and 
voluntarily to create strategies in formulating the Trauma System in the Emirate. It was 
envisioned that there would be an insatiable desire for an organized Trauma System for the 
Emirate of Abu Dhabi whereby all the different aspects would integrate into a full system for 
the community. 
The primary goal of a Trauma System is to diminish or eliminate the risk of death or 
permanent disability following traumatic events. Unfortunately, in many developing countries, 
a Trauma System is non-existent or, at best, skeletal. It is therefore essential to create awareness 
in the society about the Trauma System. Lessons learned from other developed countries in 
pursuing the enhancement of existing Trauma Systems have dramatically inspired the ADTSI 
as a whole. The true value of a Trauma System is derived from the seamless transition between 
•Pre Hospital Care & Interhospital Transfer
•Injury Prevention, Community Outreach & Education
•Trauma Registry
•Performance Improvement & Patient Safety Programs
•Rehabilitation
High Priority
•Hospital Organization & Functions
•Guidelines in the Operations of Burn Centers
•Rural Trauma Care
Medium Priority







each phase of care, integrating existing resources to achieve improved patient outcomes. The 
success of a Trauma System is largely determined by the degree to which it is supported by 
public policy and inspires the cooperation and integration of all stakeholders in pursuit of the 
need for a safer society [5–8]. 
As a cornerstone to the Trauma System, the ADTSI team, supported by DOH, worked 
with a constancy of purpose to establish the Abu Dhabi-centralized Trauma Registry—the first 
of its kind in the region. Introducing such a crucial tool is useful in gathering continuous 
standardized information which can be used to analyze and improve the quality of care for 
trauma patients and assist in the appropriate allocation of resources. Such information is also 
helpful in identifying common risk factors for different types of injuries and in targeting 
opportunities for intervention to reduce the incidence and overall burden of injury. 
Specifically, this registry was developed to serve the following objectives: (1) to 
facilitate and improve patient care by rapidly locating and accurately reproducing significant 
amounts of clinical information relevant to the patient’s present clinical problem; (2) to provide 
online clinical summaries of diagnostic and therapeutic methods; (3) to establish a data source 
for identifying risk factors for events and injuries; (4) to define the variables which correlate 
with patient morbidity and mortality; (5) to determine logistical and manpower requirements 
for a given community’s trauma needs; and (6) to provide continuous monitoring of project 
planning for the care of the critically injured. 
1.2 DISSERTATION AIMS AND OBJECTIVES: 
The overall goal of this dissertation is to evaluate the efforts in developing the registry, 
identify opportunities for improvement, and provide the first summary of data on trauma and 
injuries to date. Specifically, we: (1) evaluated the quality of the registry and identified areas 




outcomes in Abu Dhabi; and (3) studied the epidemiology of fall injuries in the registry. These 
efforts will be described in three chapters of this dissertation as follows: 
Chapter 2 presents an evaluation of the data quality of the Abu Dhabi Trauma Registry 
using the Wang and Strong’s conceptual model for measuring data quality (DQ) using six 
domains [9]. Here are several methods in the literature to evaluate data quality which are not 
widely used [10, 11]. But this model is considered one of the most widely accepted models for 
health care data. The research questions for this chapter are: 
1. Are all necessary data provided in the registry? (Domain 1: Completeness) 
2. Are the data matching patients’ medical records? (Domain 2: Accuracy) 
3. Are the data values specific? (Domain 3: Precision) 
4. Are data within specific value domains? (Domain 4: Correctness) 
5. Are data logical throughout data points? (Domain 5: Consistency) 
6. Is the trauma registry available when required? (Domain 6: Timeliness) 
7. Does the registry capture all injuries of interest to the trauma system? (Additional 
Domain: Coverage) 
Chapter 3 presents the first description of the epidemiology and burden of trauma in 
Abu Dhabi. The specific objectives of this study are as follows: 
1. To describe the trends and demographics of trauma over four years from seven facilities 
in Abu Dhabi. 
2. To assess the characteristics and mechanisms of all trauma as well as work-related 
trauma. 
3. To assess the factors associated with the length of stay among patients with trauma. 




The chapter addresses questions which are: 
1. What are the characteristics of the involved patients? 
2. What are the common mechanisms of trauma and how do these mechanisms vary by 
geographic area? 
3. What are the most common types and severity of injuries and how do they correlate 
with different mechanisms of injury? 
4. Based on the findings, are there any risk factors associated with these injuries? 
5. What are the variations in key quality indicators of both pre-hospital and hospital care? 
(This will include hospital-based comparisons.) 
6. What are some of the key outcome indicators? 
Chapter 4 describes the epidemiology of falls from height in the Emirate of Abu Dhabi. 
The fall is one of the important injuries that gained attention recently after several injuries from 
falls. With the increasing development in the UAE, falls during construction remain one of the 
main concerns to public health providers especially since it was the highest cause of 
occupational deaths between 2008–2010, according to DOH (https://www.haad.ae/height-
aware/). In 2012, the DOH launched a program called “Height Aware” to educate business 
owners, health and safety professionals, and workers about the risk of falls and improve the 
awareness around it. Chapter 4 describes a multi-centre, retrospective, observational study to 
assess the epidemiology and burden of falls in Abu Dhabi. The specific objectives of the study 
are as follows: 
1. To describe the trends and demographics of falls over the past four years using data 
from seven facilities in Abu Dhabi. 




3. To assess the factors associated with the length of stay among patients who experienced 
falls. 
4. To assess the factors associated with mortality among patients who experienced falls. 
1.3 CURRENT STATE OF THE ABU DHABI TRAUMA REGISTRY: 
The Trauma Registry is currently hosted securely by the Department of Health (DOH) 
and its development has leveraged the experience of other countries. Specifically, the structure 
of the database, data elements, and data definitions are modeled after the efforts of the 
American College of Surgeons, Committee on Trauma (ACS-COT) and its National Trauma 
Data Standard (NTDS), and the National Trauma Data Bank (NTDB). This modeling will allow 
us to benchmark our data with international data since trauma registries in many places around 
the world that have likewise adopted these standards. The registry has a part-time manager who 
meets with the participating hospitals on a monthly basis to discuss the project’s status and 
overcome any challenges. 
It is the objective of this dissertation to ensure that an accurate data collection is in place 
in order to quantify the “what’s’ & who’s” in trauma care in the Emirate using a state-of-the-
art Trauma Registry in collaboration with international partners. Nine facilities are part of the 
first phase of the implementation—Al Gharbia Hospital, Al Ain Hospital, Al Rahba Hospital, 
Mafraq Hospital, Sheikh Khalifa Medical City (SKMC) Hospital, Tawam Hospital, Al Noor 
Hospital, Abu Dhabi National Oil Company (ADNOC), and Zayed Military Hospital. After 
careful consideration of alternatives, the DOH decided to use software called the Collector™ 
developed by Digital Innovation, USA (Digital Innovation, Inc., Forest Hill, MD) to 
consistently collect data across these hospitals and aggregate the data for analysis by the DOH. 





1.4 LITERATURE REVIEW: 
1.4.1 Benefits of Trauma Registries: 
The trauma registry has several known benefits documented in the literature. It is 
commonly used for quality improvement projects for trauma care within hospitals and/or in 
trauma systems as a whole. Such data is used for different purposes like designation and 
accreditation processes. It has also been documented that the introduction of the trauma registry 
helps in the reduction of mortality [12–14]. The data captured from the registry helps in 
benchmarking with different local and international data; furthermore, it can help in comparing 
hospital-to-hospital performance.  
Another use of the trauma registry is the evaluation of clinical intervention(s). It can 
provide rich hospital and pre-hospital clinical data compared to the expensive randomized 
controlled trials and other research methods. The data from the registry helps in generating 
hypotheses, planning for protocols, and also recruiting candidates for trials. The large size of 
the registry helps in identifying rare injuries. An important benefit of the trauma registry is the 
help in shaping the prevention strategies. Although often not fully utilized, the data generated 
from the trauma registry can help in planning for community-specific and data-driven injury 
prevention campaigns. 
For example, the Canadian National Registry and the Wisconsin state (USA) trauma 
care registry are serving as platforms for injury prevention plans [15, 16]. Examples of such 
plans include seat belt legislation. The pre-hospital care can tremendously benefit from the data 
included in any trauma registry. The controversial discussions around “stay and play” versus 
“scoop and run”, the golden hour, the advantages of pediatric referals to specialized centers, 
and bypass strategies to Level I trauma centers can all benefit from such data [17–19]. 




in certain circumstances like rural areas [20, 21]. One last important benefit from the trauma 
registry is the ability to assess the post-discharge care and need for follow-up studies on quality 
of life [22, 23]. A good example is the Victorian State Trauma Registry (AU) which collects 
information on return to work and functional status for up to six months after the discharge. 
So, it is clear that the trauma registry is an important infrastructural component in establishing 
a robust trauma system. It provides a method of gathering and analyzing relevant 
epidemiological data which can be utilized for the purposes of quality improvement, research, 
and planning. 
1.4.2 Development of Trauma Registries: 
The earliest start of the computerized trauma registries was in 1969 at Cook County 
Hospital, Chicago [24]. It was a prototype for the Illinois Trauma Registry which became the 
main registry for more than 50 trauma centers in the state in 1971 [25]. The approach improved 
in 1985 by changing from using the bulky mainframe computer to microcomputer technology 
[26]. 
The American College of Surgeons Committee on Trauma (ACSCOT) commissioned 
the Major Trauma Outcome Study (MTOS) in 1982 to gather information about trauma patients 
and to develop and examine the survival probability norms using the injury severity scores 
[27]. The MTOS data were gathered retrospectively in four countries: the United States of 
America, Great Britain, Canada, and Australia. The variables used to generate the survival 
probability were the Injury Severity Score (ISS), the Revised Trauma Score (RTS), patient’s 
age, and injury mechanism (TRISS methodology). Not too long ago, the ACS-COT founded 
the National Trauma Data Bank (NTDB) which is considered the largest aggregated collection 
of trauma data ever assembled and has more than one million records from over 400 trauma 




For the pediatric population, the National Pediatric Trauma Registy (NPTR) was 
developed as a collaboration among 80 hospitals which aimed to improve the care for this 
important population. The registry was able to gather over 100,000 records (1985–2003) which 
were reported on a voluntary basis [29]. 
Most of the countries in West Europe have some form of trauma registry. In the United 
Kingdom in 1990, more than 175 hospitals participated in a registry which was able to gather 
more than 27,000 patient records in 2010 (Trauma Audit and Research Network-TARN). The 
German Trauma Society was able to gather data from over 300 hospitals in 1993 (Trauma 
register of the German Trauma Society-TR-DGU). This initiative was further expanded when 
three groups (UK, Germany, and Scandinavian Networking Group for Trauma and Emergency 
Management – SCANTEM) were able to establish what was later called the European Trauma 
Registry Network. This was mainly focused on evaluating the Emergency Departments across 
Europe and building an infrastructure for comparison with international data, especially with 
the USA and Australia. Since then, the number of registries has increased in Europe and the 
total number of registered patients has reached 28,000 from over 600 participating hospitals in 
the Trauma Register DGU; this also includes 35 facilities in countries outside Germany like 
Austria, Slovenia, the Netherlands, Switzerland, Finland, Belgium, the United Arab Emirates 
(Rashid hospital in Dubai), and China. Other countries were able to establish trauma registries 
[30, 31], but it was difficult to sustain some of these efforts due to limited resources. 
Regionally, there has been several initiatives at local levels in Saudi Arabia, Pakistan, Qatar, 
and Iran, for example [32–35]. 
With all this development, obvious barriers have been identified including deficiencies 
in EMS care, inadequate communication, difficulties in the transportation of polytrauma 




cooperation, and the inability to analyze the data due to the lack of experienced 
epidemiologists, lack of funding, and the incomplete data; to mention few [31]. 
1.4.3 Models/Standards Proposed: 
Implementing the Trauma Registry is a cornerstone of this project. A trauma registry 
usually gathers detailed information on the causality, nature, and severity of the injury. In 
general, trauma registries vary and mostly are limited to patients managed in major trauma 
centers, excluding deaths at the scene or minor injuires discharged from the hospitals (Table 
1.1) [36]. The criteria used in Abu Dhabi is similar to the critieria from the National Trauma 
Data Bank User Manual. 
 
Table 1.1 Inclusion and Exclusion criteria used. Trauma Patient Definition. National 
Trauma Data Bank User Manual. October 2011 
Although the terms used to describe “trauma centers” vary by region, they are described 
as levels I, II, III, or IV with Level I being the highest (Appendix A) [37]. This is based on the 




prevention, and other support services. This variability can create large differences in the 
trauma data and therefore the ability to utlize such data. The differences may include: the type 
of data gathered (retrospective versus concurrent), the data variables, the methods used 
(computer versus filed repository), registrars’ skills (trauma trainied versus health information 
specialist), the utilization of the data (performance improvement versus limited use), the size 
of the dataset, and finally whether the data are risk adjusted or not. Therefore, an effective 
registry will require sustainable funding, robust software, the creation of inclusion/exclusion 
criteria, well-trained staff, a clear process (for reporting and validation), and most importantly, 
the ability to maintain patients’ confidentiality. Well-prepared staff can be assured through 
proper planning and training, which is available internationally and can result in certification 
(Certified Specialist in Trauma Registry, CSTR, as an example) [38, 39]. 
Some systems invest in either consultation help or a commercial solution. Maintaining 
a trauma database can be an expensive project and without a well-established foundation may 
result in an ineffective database which will certainly not help the objectives. Some of the well-
known software products used in the world include: the Collector™ (Digital Innovation, Inc., 
Forest Hill, MD), Trauma One™ (Lancet Technology, Inc.), Trauma!™ (Cales and Associates, 
LLC, Louisville, KY), NATIONAL TRACS™ (American College of Surgeons), and 
TraumaBase™ (Clinical Data Management, Inc.). 
1.4.4 Data Quality: 
Over the past few decades, trauma registries contributed significantly to improving 
trauma care [40–42], but this depends heavily on data quality (DQ). Lack of such quality can 
affect patient decision processes and the quality of the evaluations [43–45]. Wang and Strong 
published a landmark conceptual model for measuring DQ, which became the most commonly 




dimensions: Completeness (all necessary data are provided), Accuracy (data match to a 
verifiable source), Precision (data value is specific), Correctness (data are within specific value 
domains), Consistency (data are logical throughout data points), and Timeliness (the 
availability of the trauma registry when required). A few recent analyses of the data quality of 
trauma registires suggest that the components of data completeness and data accuracy require 
more attention; they have been identified as the two most important variables in any data 
quality assessment [46, 47]. In a systematic review by Porgo et al., a rigourous literature search 
concluded that only a few research studies assessed the DQ in trauma registries, and these were 
mainly limited to the “completeness” aspect. The paper suggested that “a standardized, 
reproducible method to evaluate DQ in trauma registries based on all DQ dimensions and 
criteria to define DQ dimensions as poor, moderate, or good are needed” [48]. 
In 1995, Stewart et al. published a study in the Journal of Trauma to evaluate patients’ 
outcomes before and after trauma center designation using trauma and injury severity score 
analysis [49]. They compared injury outcomes in the main trauma hospital in Southwest 
Ontario, Canada before and after its trauma center designation, which was associated with 
better government support and increased infrastructure. The study concluded that trauma center 
designation resulted in improved outcomes. In a comprehensive systematic review of trauma 
system effectiveness based on registry comparisons, Mann et al. presented comparable data 
which consistently showed 15 to 20% decreases in the risk of death when comparing trauma 
system outcomes to MTOS norms [50]. Despite the differences in the systems across the world, 
there are impressive similarities in the associations observed of resource commitment and 
trauma system designation with decreased mortality and morbidity compared with national 
reference standards. 
In summary, given the numerous models for trauma registries world-wide, there is a 




international standards, including the operational aspects and the DQ. The lessons from our 
experience will be shared with the scientific community and hopefully will help similar 
initiatives elsewhere. 
1.5 THE CONCEPTUAL FRAMEWORK: 
The conceptual framework of this project, as mentioned in the literature review, focuses 
on introducing a robust trauma registry, which is a cornerstone in establishing a trauma system, 
that will better organize existing data from different facilities and improve trauma 
infrastructure. Organizing the data will help us understand the pattern of trauma in the Emirate 
of Abu Dhabi (i.e., the magnitude of the problem), as well as compare the care in Abu Dhabi 
to comparable data from the National Trauma Data Bank® (NTDB®), the largest aggregation 
of the United States trauma registry data ever assembled, thus enabling us to set better strategies 
to care for the trauma patients. These activities will eventually improve the outcomes of the 
trauma patients in the Emirates of Abu Dhabi (Figure 1.2). 
 
 



















This dissertation will enable local trauma experts and policy makers to be able to 
evaluate trauma as a public health problem and also to be able to tailor specific interventions 
to decrease the mortality and the morbidity of victims and eventually improve the outcomes of 
trauma care in the Emirate. This will hopefully also influence the regional trauma care, as there 
is a significant interest in the region but limited data and publications from which to learn. In 
order to further improve trauma care in Abu Dhabi, we also anticipate a better governmental 
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Trauma registries have unparalleled significance in health systems as they provide 
endless opportunities to produce available data and to analyze a range of health outcomes; 
however, the creation and maintenance of such databases is challenging. The valid use of 
trauma registries hinges on data quality. In this study, we aim to assess the data quality of the 
trauma registry using the data extracted from the seven facilities in Abu Dhabi collected 
between 2014 and 2017 using the Wang and Strong framework. 
2.1.2 Methods 
Data quality indicators from seven facilities in Abu Dhabi entered into the registry 
between 2014 and 2017 were extracted from the registry and data quality was assessed using 
the six domains from the Wang and Strong’ framework including: Completeness; Accuracy; 
Precision; Correctness; Consistency; and Timeliness. An additional domain of “Coverage” was 
also assessed. The data quality was assessed using a set of 14 pre-selected variables. 
2.1.3 Results 
Starting from a total of 20,562 cases, after excluding 2,735 cases, a random sample of 
5% was selected from the remaining 17,827 cases and the data quality was assessed on a sample 
of 891 cases. For Completeness, data was 100% complete for variables including age and 
gender. Among all the 14 variables, Completeness ranged between 99.8% for Hospital 
Discharge Disposition and 54% for trauma and injury severity score (TRISS). Overall data 




almost 100%. For Correctness, the imputation process is automated and consistent with the 
edit rules and the built-in processes in the registry of American College of Surgeons (ACS) 
standards. For Consistency, all data elements were consistent within the data dictionary and 
conformed to data dictionary standards. For Timeliness, about 70% of the overall data was 
entered within 60 days while 73% of the data was entered within 90 days. On a per-facility 
basis, data entry within 60 days ranged between 5% and 92% while that within 90 days ranged 
between 11% and 97%. Overall, the minimum time to close was within the same day of entry 
while the maximum time to close was about 4.5 years. For Coverage, currently the data registry 
is comprised of data from the seven facilities in Abu Dhabi; 100% coverage will eventually be 
achieved once the registry expands to other health institutes in Abu Dhabi. 
2.1.4 Conclusion 
This study presents the first analysis of the Abu Dhabi Trauma Registry data since the 
establishment in 2014, which provides insight on the data quality. Overall, the Abu Dhabi 
trauma registry has an acceptable quality with certain areas for improvement. Such important 
findings will help plan and implement future policies related to trauma prevention and 









Trauma has become a major public health concern with almost 5 million deaths world-
wide attributable to trauma in 2016 [1]. According to the Global Burden of Diseases (GBD), 
Injuries, and Risk Factors study, approximately 973 million people sustained trauma that 
warranted some type of healthcare in 2013 [2]. Globally, the total deaths from trauma increased 
by 2.3% between 2007 and 2017, while the death rate decreased by 13.7% to 57.9 deaths per 
100,000 in 2017 [3]. Over the past few decades, trauma registries have contributed significantly 
to improving trauma care [4–6], and this has increasingly become more imperative with the 
adoption of the UN’s Sustainable Development Goal number three, directly targeting the 
reduction of global deaths and injuries from road traffic accidents. However, there is a scarcity 
of trauma registries in the Middle East [7, 8] and the situation is further complicated by the fact 
that the existing data collection efforts are prone to negligence and underreporting [7, 9]. 
2.2.2 Rationale and Importance of a Trauma Registry 
Trauma registries are databases that collect key information regarding trauma patients. 
The major objective of this repository of information is to assess and improve the efficiency 
and quality of trauma care at the trauma units or facilities [10]. It is commonly used for quality 
improvement projects for trauma care within hospitals and/or in trauma systems as a whole. 
Such data may also be used for different purposes like designation and accreditation processes. 
The data captured in the registry helps in benchmarking for comparison with different local 
and international data; furthermore, it can help in comparing hospital-to-hospital performance.  
Another use of the trauma registry is the evaluation of clinical interventions. It can 




generating hypotheses, planning for protocols, and also recruiting candidates for trials. An 
important benefit of the trauma registry is the help it provides in shaping the prevention 
strategies. Although often not fully utilized, the data generated from the trauma registry can 
help in planning for community-specific and data-driven injury prevention campaigns. 
Although the trauma registries have unparalleled significance in health systems as they 
provide endless opportunities to produce available data and to analyze a range of health 
outcomes, the creation and maintenance of such databases is challenging [11]. Setting up and 
maintaining trauma registries requires a substantial investment of money, time, and effort. 
Moreover, trauma registries in some facilities might not offer a true population-level 
representation due to differences in case inclusion and exclusion criteria, varying data content, 
and limited geographic and population coverage [12]. Completeness and quality of the data 
registries might also vary and consequently limit the utility of trauma registries [10, 12]. 
Evidence from existing trauma registries suggests that amongst the small number of trauma 
registries in developing countries, there is a large variation in processes for data collection [13]. 
Existing trauma registries might also differ based on the type of data limits, the methods used 
(computer versus physically filed repository), registrars’ skills (trauma trained versus health 
information specialist), the utilization of the data (performance improvement versus limited 
use), the size of the dataset, and finally whether the data are risk adjusted or not. 
2.2.3 Data Quality in Trauma Registries 
The valid use of trauma registries hinges on data quality [14, 15]. A systematic review assessing 
the level of reporting of data completeness and the methods used to deal with missing data, 
compiled using trauma registry data, suggests that most manuscripts using trauma registry data 
did not quantify the extent of missing data for any variables and contained minimal discussion 




quality measure was completeness. The review also highlighted the need to develop a 
standardized and reproducible method to evaluate data quality in trauma registries and explore 
other quality indicators [17]. 
In 1994, Wang and Strong published a landmark conceptual model for measuring data 
quality which became the most commonly used model to evaluate medical data [18]. The model 
describes data quality according to six dimensions: 
1. Completeness (all necessary data are provided); 
2. Accuracy (data match a verifiable source); 
3. Precision (data value is specific); 
4. Correctness (data are within specific value domains); 
5. Consistency (data are logical throughout data points); and 
6. Timeliness (the availability of the trauma registry when required). 
For this study, we aim to assess the data quality of the existing trauma registry in use by 
seven facilities in Abu Dhabi between 2014 and 2017 using the Wang and Strong framework. 
We have added an additional domain of “Coverage” to our study in order to assess the 
representativeness, and potential generalizability, of the analysis results. 
2.2.4 History of the Abu Dhabi Trauma Registry 
In 2010, a trauma committee was established under the umbrella of the Department of 
Health (DOH) in Abu Dhabi to provide advice on the current and future directions of the 
Trauma System there and they successfully established the Abu Dhabi-centralized Trauma 
Registry. The registry was modeled on the standards of the American College of Surgeons 
Committee on Trauma (ACS-COT) Trauma Registry System. The DOH decided to use a piece 




Inc., Forest Hill, MD) to consistently collect data across the selected hospitals and aggregate 
the data for analysis by the DOH. This data registry was the first of its kind in the region to 
collect data on trauma patients from multiple facilities in Abu Dhabi. 
Currently, the Trauma Registry is securely hosted by the DOH, who shared this 
experience with a few countries in the region to help develop similar registries. Specifically, 
the structure of the database, data elements, and data definitions are modeled after the efforts 
of the ACS-COT and its National Trauma Data Standard (NTDS) and the National Trauma 
Data Bank (NTDB). Currently, qualifying cases are collected and uploaded into the Trauma 
Registry website (https://trauma.doh.gov.ae/) by each hospital. The respective trauma directors 
and managers are responsible for maintaining good quality data entry. 
The aim of this study is to evaluate the data quality of the Abu Dhabi Trauma registry 
using data from seven hospitals between the periods of 2014 to 2017. For this study, we have 
utilized data from the existing trauma registry of seven facilities in Abu Dhabi collected 
between 2014 and 2017. This analysis will enable organizers and policy makers to learn more 
about the magnitude of trauma in Abu Dhabi and lead to a better understanding of the strengths 
and weaknesses of the current practices. 
2.3 METHODS 
2.3.1 Objectives 
The primary objective of this study was to evaluate the quality of the data registry from 
seven facilities in Abu Dhabi and identify areas for improvement based on the following six 
domains, outlined by the Wang and Strong framework, plus one additional domain: 
1. Completeness (all necessary data are provided); 
2. Accuracy (data match a verifiable source); 




4. Correctness (data are within specific value domains); 
5. Consistency (data are logical throughout data points); and 
6. Timeliness (the availability of the trauma registry when required). 
7. Coverage (to ensure that the registry captures all injuries of interest to the trauma 
system using practices of the NTDB) 
2.3.2 Study Design 
This was a retrospective observational study based on data from the trauma registries 
of seven facilities in Abu Dhabi. 
2.3.3 Study Settings 
Data to determine quality indicators from seven facilities in Abu Dhabi collected 
between 2014 and 2017 were extracted from the registry. The total numbers of beds in these 
facilities were 2,551; one facility had fewer than 200 beds; two facilities ranged between 201 
and 400 beds; three facilities ranged between 401 and 600 beds; and one facility had over 600 
beds. Five facilities were public; one facility was private; and one was a military facility. 
According to the Abu Dhabi regions, two facilities were on Abu-Dhabi Island; two from the 
Abu Dhabi Region; one was from the Eastern Region; and two were from the Al Dhafra 
Region. For details on the facilities, please refer to Table 2.1. 
 
Facility Characteristic Number (%) 
No. of hospitals submitted data 7 
No. of facilities by bed size: 
     < 200 







     401–600 
     >600 
3 (42.8%) 
1 (14.2%) 
Total number of beds 2551 
Types of facilities 
     Public facilities 
     Private facilities 





Facilities by region: 
     Abu-Dhabi Island 
     Abu-Dhabi Region 
     Eastern Region 






Table 2.1 Facility Information 
2.3.4 Data Gathering and Analysis 
This study focuses on data which were retrospectively collected using the 
COLLECTOR Registry from January 1, 2014 to December 31, 2017 across the seven 
participating facilities. We evaluated the data quality of the Abu Dhabi Trauma Registry using 
the six domains from the Wang and Strong’ framework [18] plus the additional domain of 
Coverage. The data quality was assessed using the pre-selected variables defined in Table 2.2. 
Variables Variable Definitions  
Age Indicates the patient’s age on the arrival date to the emergency 
department (ED). It is automatically calculated by Collector if 
date of birth is entered, using DOB and the ED arrival date. 
Race  The race of the patient as stated by the patient or next of kin. 
Gender  The gender of the patient. 
First Emergency Department 
Glasgow Coma Score (1st ED GCS) 
First recorded Glasgow Coma Score (total) within 30 minutes or 




First Emergency Department 
Respiratory Rate (1st ED RR) 
First recorded respiratory rate in the ED/hospital within 30 
minutes or less of ED/hospital arrival (expressed as a number per 
minute). 
First Emergency Department Systolic 
Blood pressure (1st ED SBP) 
First recorded systolic blood pressure in the ED/hospital, within 
30 minutes or less of ED/hospital arrival. 
Emergency Department Discharge 
Disposition (Post ED Disp.) 
The disposition of the patient when discharged from the 
emergency department. 
Respiratory level (Resp. Level) Indicates whether the patient left the emergency department 
intubated. 
Injury Severity Score (ISS) The Injury Severity Score (ISS) is a summary score for traumatic 
injuries The ISS is calculated as the square of the Abbreviated 
Injury Scale (AIS). 
Mechanism of Injury  Mechanism of injury is defined as the cause of injury. 
E-Codes The main, external cause of the injury, assigned on the basis of 
the most severe injury. 
TRISS TRISS is a method used to estimate probability of survival as a 
function of ISS, revised trauma score (RTS), patient age, and 
type of injury (blunt or penetrating), using a logistic model. 
ICD-9 Injury Diagnosis (ICD9 Dx) Diagnoses related to all identified injuries 
Hospital Discharge Disposition (DC 
Disp.) 
The disposition of the patient when discharged from the hospital. 
Table 2.2 Variables used to assess accuracy and completeness of the trauma registry data 
and respective definitions 
Data were collected on these variables from 5% of a randomly selected sample from 
the registry and compared with the medical records. The six domains of the Wang and Strong’ 
frameworks are defined below: 
1. Completeness: assessed by evaluating whether key variables were successfully completed, 
including age, sex, Systolic Blood Pressure (SBP), Respiratory Rate (RR), and the Glasgow 
Coma Scale (GCS). 
2. Accuracy: assessed by comparing a sample from the data registry with the medical records 




3. Precision: assessed by reviewing the data to see if the data values were specific. 
4. Correctness: assessed by checking that the data were within specific value domains. 
5. Consistency: evaluated by several observations like recording pregnancy status in males, 
having a greater Emergency Department (ED) length of stay (LOS) than hospital LOS, the 
arrival date after the admission date, or a discharge date from before the admission date. 
6. Timeliness: assessed by evaluating whether all observations were completed within 90 days. 
7. Coverage: An additional domain was added to ensure that the registry captures all injuries 
of interest to the trauma system using practices of the NTDB. 
For each facility, a team made up of independent evaluators (one doctor, one nurse) 
independently re-abstracted the data and evaluated the aforementioned domains using a 
standardized electronic form which was generated to capture all key aspects of the data quality 
assessment. The teams underwent a standardized training by the principal investigators. Direct 
communication was established with the teams to ensure a smooth process. 
Statistical analysis was performed using STATA IC version 16 and Excel. 
Dichotomous data are presented as frequencies and percentages while continuous data are 
presented as means and standard deviations (SD). 
2.3.5 Institutional Review Board (IRB) Approval 
Institutional Review Board (IRB) Approval for the study was obtained from the Zayed 
Military Hospital Institutional Review Board (IRB) to use the data from the trauma registry. 





These results summarize data quality from the Abu Dhabi Trauma Registry. A total of 
20,562 trauma cases were identified from the trauma registries; data was excluded for 2,664 
cases from those facilities which were unable to participate in the study; data for 71 cases were 
excluded since the data was incomplete. A random sample of 5% was selected from 17,827 
remaining cases and the data quality was assessed on a sample of 891 cases (Figure 2.1). 
 
Figure 2.1 Study Flow of Participants 
2.4.1. Completeness 
The domain of Completeness assessed whether all necessary data was provided and this 
was determined by evaluating whether key variables were successfully completed, including 
age, sex, SBP, RR, and the GCS. Data was 100% complete for variables including age and 
gender. Completeness was 99.8% for DC. Disp.; completeness was 99.7% for Mechanism of 
Injury (MOI); completeness was 99.2% for post ED disposition; completeness was 99.1% for 




levels; completeness was 96.6% for race; completeness was 96.5% for 1st ED RR; 
completeness was 95.4% for 1st ED GCS. For 1st ED SBP, completeness was found to be 84.6% 
with 5.5% data not specified and 9.9% data unknown. For TRISS, completeness was 54%, with 
46% of the data not specified. Figure 2.2 summarizes the overall completeness of the data for 
each variable while facility-specific completeness of data for each variable is summarized in 
Appendix Figure 1. 
 
Figure 2.2 Overall Completeness of Data for Each Variable 
2.4.2 Accuracy 
The domain of Accuracy assessed whether the data matched a verifiable source. In order 
to assess accuracy, we compared a random sample from the registry with the medical records 
from each facility. Accuracy ranged between 90.6% and 99.16%. Table 2.3 depicts the overall 
data accuracy. 
 















Overall Completeness of Data for Each Variable






Entries Validated Files % Validity Rate 
A 4,779 264 5.50% 97.85% 
B 1,234 90 7.00% 96.39% 
C 2,411 298 12.40% 99.16% 
D 263 24 8.80% 91.93% 
E 5,321 276 5.20% 99.65% 
F 3,427 182 5.29% 97.78% 
G 392 21 5.30% 90.60% 
Total 17,827 1155 6.47% 96.19% 
Table 2.3 Overall Data Accuracy 
2.4.3 Precision 
Precision was assessed by reviewing the data compared to the patients’ medical records 
to see if the data values were specific. Precision could not be assessed for E-Code, ISS, or 
TRISS since these variables are auto-calculated in the registry based on data entered on pre-
existing variables. For all other variables, concordance ranged from 95% to almost 100%. 









Age 891 99.7% (888) 0.3% (3) 0% 
Mechanism of Injury  891 98.5% (878) 1.5% (13) 0% 
First Emergency Department 
Glasgow Coma Score (1st ED 
GCS) 
891 98% (873) 2% (18) 0% 
First Emergency Department 
Respiratory Rate (1st ED RR) 
891 98.8% (880) 1.2% (11) 0% 
First Emergency Department 
Systolic Blood pressure (1st 
ED SBP) 




Race 891 98.7% (879) 1.3% (12) 0% 
Gender 891 99.9% (890) 0.1% (1) 0% 
Hospital Discharge Disposition 
(DC Disp.) 
891 99.7% (888) 0.3% (3) 0% 
ICD-9 Injury Diagnosis (ICD9 
Dx) 
891 94.73% (844) 5.27% (47) 0% 
Emergency Department 
Discharge Disposition (Post 
ED Disp.) 
891 99.7% (888) 0.3% (3) 0% 
Respiratory level (Resp. Level) 891 97.97% (873) 2.03% (18) 0% 
Table 2.4 Data Precision 
 
Figure 2.3 Data Precision 
2.4.4 Correctness 
Correctness was assessed through checking that the data were within specific value 
domains (e.g., vitals signs were within physiological ranges). Standard data submission 
procedures existed and were followed by data providers. 
Data-capture quality control measures exist and were implemented by data providers 





















































the registrars for each data element and any invalid data are flagged. Edit rules and imputation 
are logical and applied consistently. The registry auto-calculates the following three variables 
based on some of the other added parameters: 
1. Injury severity score 
2. E-CODES 
3. TRISS 
The imputation process is automated and consistent with the edit rules and the built-in 
processes in the registry, which were based on the ACS standards. 
2.4.5 Consistency 
Consistency was assessed by confirming that the data were logical throughout data 
points. This was evaluated via several observations such as recording the pregnancy status of 
males, having a greater ED LOS than hospital LOS, the arrival date being recorded after the 
admission date, or the discharge date being recorded before the admission date. All data 
elements were found to be consistent within the data dictionary and to conform to data 
dictionary standards. Data were collected at the finest level of detail practical while for any 
derived data element, the original data element remained accessible (electronically or on 
paper). Data were collected using a consistent time frame, especially between and within 
jurisdictions, and identifiers were used to differentiate facilities or organizations uniquely for 






The domain of Timeliness meant that the trauma registry was available when required, 
which was documented using the experience of trauma registry users in Abu Dhabi. This means 
that all observations should have been completed in the registry within one year of the end of 
the diagnosis year/last fiscal year. We found that the majority of data from each facility was 
entered within 60 days or 90 days. Overall, 70% of the data was entered within 60 days while 
73% of the data was entered within 90 days of the injury. On a per-facility basis, data entry 
within 60 days ranged between 5% and 92% while that within 90 days ranged between 11% 
and 97%. Table 2.5 depicts the overall timeliness of the data on a per-facility basis while Figure 
2.4 presents the proportion of data entered within 90 days. 
Facility  Total sample (N) % data entered 
within 60 days 
% data entered 
within 90 days 
A 231 89.6% (207) 96.9% (224) 
B 88 4.6% (04) 11.37% (10) 
C 142 71.8% (102) 71.8% (102) 
D 33 54.5% (18) 66.6% (22) 
E 200 92.5% (185) 92.5% (185) 
F 186 49.4% (92) 55.91% (104) 
G 11 90.9% (10) 90.9% (10) 
Total 891 69.3% (618) 73.7% (657) 





Figure 2.4 Data Timeliness 
Overall, the minimum time to complete the data entry (to be considered “closed”) was 
within the same day of entry; while the maximum time to close was about 4.5 years. The 
maximum time to close among the different facilities ranged from 10 months to 4.5 years. 
Table 2.6 summarizes the per-facility minimum and maximum time to close. 
Facility Minimum time to close Maximum time to close 
A Within the same day 10 months 11 days 
B Within the same day 4 years 5 months 2 days 
C Within the same day 4 years 6 months 
D Within the same day 1 year 1 month 11 days 
E Within the same day 4 years 1 month 5 days 
F Within the same day 1 year 9 month 15 days 
G Within the same day 1 year 6 months 4 days 
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Data Timeliness: Data entered within 90 days




Table 2.6 Data Timeliness from minimum time to close to maximum time to close 
2.4.7 Coverage 
An additional domain of Coverage was added to the Wang and Strong domains to 
ensure that the registry captures all injuries of interest to the trauma system using practices of 
the NTDB (Coverage). For coverage, currently the data registry is comprised of data from the 
seven facilities in Abu Dhabi and does not cover all facilities in the emirate, much less the 
facilities in the country. Comprehensive coverage will eventually be achieved once the registry 






2.5.1 Summary of Study Findings 
Starting from a total of 20,562 cases, after excluding 2,735 cases, a random sample of 
5% was selected from the remaining 17,827 cases and the data quality was assessed on a sample 
of 891 cases. To summarize: 
For Completeness, data was 100% complete for variables including age and gender. 
Among all the 14 variables, Completeness ranged between 99.8% for Hospital Discharge 
Disposition and 54% for TRISS. Overall data Accuracy ranged between 90.6% and 99.16%. 
Overall Concordance ranged from 95% to almost 100%. For Correctness, the imputation 
process is automated and consistent with the edit rules and the built-in processes in the registry 
based on ACS standards. For Consistency, all data elements were consistent within the data 
dictionary and conformed to data dictionary standards. For Timeliness, about 70% of the overall 
data was entered within 60 days while 73% of the data was entered within 90 days of the injury 
which was reasonably acceptable. On a per-facility basis, data entry within 60 days ranged 
between 5% and 92% while data entry within 90 days ranged between 11% and 97%. Overall, 
the minimum time to close was within the same day of entry while the maximum time to close 
was about 4.5 years. For Coverage, the data registry is currently comprised of data from seven 
facilities in Abu Dhabi; 100% coverage will eventually be achieved once the registry expands 
to other health care facilities in Abu Dhabi. 
2.5.2 Comparison with the data from the literature 
There is very limited existing data from the region on the data quality of trauma 
registries for comparison. Existing evidence suggests that data quality assessments in trauma 




standardized methods to evaluate the data quality for trauma registries [13, 14, 16, 17]. In 
contrast to these findings, our study adopted the Wang and Strong [18] landmark conceptual 
model for measuring the data quality that assesses the data over a broad range of six 
dimensions: Completeness (all necessary data are provided), Accuracy (data match a verifiable 
source), Precision (data values are specific), Correctness (data are within specific value 
domains), Consistency (data are logical throughout data points), and Timeliness (the 
availability of the trauma registry when required). We also added an additional dimension of 
Coverage to our study. 
2.5.3 Study Strengths and Limitations 
Our study describes the most recent and, to our knowledge, the first ever regional 
analysis of data quality of the trauma registry in Abu Dhabi. The results from our study can 
serve as the baseline to enable organizers and policy makers to learn more about the magnitude 
of trauma in Abu Dhabi and lead to a better understanding of the strengths and weaknesses of 
the current practices. A major strength of this project is the ability to examine the quality of 
this registry using a scientific methodology. Another strength is the comprehensiveness of this 
registry, which has over 20,000 cases with over 300 variables per case. This gives us the ability 
to look at the system from several angles. We can utilize all findings to improve the current 
system and share the experience with the scientific community. 
A major limitation in the project is that the registry data used are from seven out of the 
nine facilities in the Emirate of Abu Dhabi, which limits the “coverage” of the registry and the 
generalizability of the data. However, based on impressions gathered from local trauma 
clinicians, it is believed that these facilities see the majority of major trauma in the Emirate, 
either by being the first receiving facility or by receiving a referral from another hospital. 




assurance processes in place at the facility level. Very few facilities within the system have the 
full-time staff necessary to enter the data, which may have affected several of the 
aforementioned quality domains and therefore, the validity of the results of this analysis. One 
last limitation is the study timeline. Data quality studies may require more time compared to 
the timeframe we have available, which was from 2014 to 2017, which in turn limited the size 
of the data available for analysis. 
2.5.4 Policy Implications 
Although these findings are based on the trauma registry of seven facilities in Abu 
Dhabi and the data spans the period from 2014 to 2017, the study still has major policy 
implications. The seven facilities included here are the major trauma facilities in the Emirate 
and this study provides a baseline assessment for improving the data quality and existing 
coverage of the trauma registry in the region. Several policies can be implemented, including 
mandating the trauma reporting of all facilities in Abu Dhabi with the funding for full-time 
staffing to ensure a robust trauma registry and benchmarking the data internationally, to 
mention just two. 
2.6 CONCLUSION 
To our knowledge, this paper is the very first analysis of the data quality of a trauma 
registry in Abu Dhabi that summarizes the data quality across seven domains. The results of 
our study provide reassurance regarding the good quality of the data thus far; which can provide 
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CHAPTER 3: EPIDEMIOLOGY OF TRAUMA IN ABU DHABI: FIRST ANALYSIS OF 
THE ABU DHABI TRAUMA REGISTRY 
3.1 ABSTRACT 
3.1.1 Background 
Trauma, including road traffic injuries, has become a major public health concern. 
Between 2007 and 2017, the total deaths from trauma increased by 2.3% globally. Currently, 
accurate data about the epidemiology of trauma in the region is lacking. 
3.1.2 Methods 
This was a retrospective observational study based on data from the Abu Dhabi Trauma 
registry. Data on trauma cases presenting to seven facilities in Abu Dhabi between 2014 and 
2017 were extracted from the registry. Statistical analysis was performed using STATA/IC 
version 16. Regression was performed to assess the impact of age, gender, mechanism of 
trauma, and ISS score on mortality and length of hospital stay. 
3.1.3 Results 
A total of 20,562 trauma cases were identified from the trauma registry data and final 
analysis was performed on a sample of 17,827 cases. The majority of patients were male, aged 
21 to 50 years old. The two major mechanisms of injuries (over 70%) were road traffic injuries 
(39%) and falls (34%). Public roads and homes were the most common places of injury. About 
17% of the injuries were work-related injuries, where the mechanism of injury for more than 
half of the work-related injuries was a fall. Out of the total trauma admissions, over 60% of the 
cases were ISS category < 9; about 25% cases were ISS categories 9 to 15; about 8% of the 





Overall, the mean length of hospital stay was 6.49 days, ranging between 3.68 days for 
blunt injuries and 10.05 days for burn injuries. The overall mortality in our sample was 1.41%, 
with the highest case fatality caused by road traffic injuries (57%), followed by falls (21%). 
Regression analysis suggests a statistically significant increase in the length of a patient’s 
hospital stay with increasing age and increasing ISS score. There was a significant increase in 
mortality with age when older groups were compared to a reference group under age 19: age 
19–65 years (OR: 2.77, 95% CI: 1.81 to 4.23); > 65 years (OR: 1.39, 95% CI: 1.39 to 5.73). A 
similar increase was seen with the ISS score when patients with higher severity were compared 
to a reference group of patients with scores < 9: score 9–15 (OR: 5.5, 95% CI: 3.14 to 9.63); 
score 16–24 (OR: 21.32, 95% CI: 12.35 to 36.82); and score > 25 (OR: 114.3, 95% CI: 69.51 
to 187.94). There was no difference in the length of hospital stay or mortality rates by gender. 
3.1.4 Conclusion 
Our paper presents the first analysis of the trauma registry in Abu Dhabi. Such data will 
facilitate the planning and the implementation of policies related to trauma prevention in the 







Trauma, including road traffic injuries (RTI), has become a major public health 
concern. Approximately 4.9 million deaths were attributable to trauma in 2016; more than a 
quarter of these deaths were due to road traffic injuries [1]. According to the most recent Global 
Burden of Diseases (GBD), Injuries, and Risk Factors study, approximately 520 million people 
sustained trauma that warranted some type of healthcare in 2019 [2]. Globally, the total deaths 
from trauma increased by 2.3% between 2007 and 2017, while the overall death rate decreased 
by 13.7% to 57.9 deaths per 100,000 in 2017 [3]. 
3.2.2 Trauma Burden in the UAE 
Globally, there has been a profound change in the health landscape with an increase in 
the burden of Non-Communicable Diseases (NCDs) compared to the communicable diseases. 
The health epidemiology of the United Arab Emirates (UAE) has also transitioned over time 
[4]. In the Middle East, traumatic injuries cause a major burden on the healthcare system. As 
countries in the Middle East and North Africa (MENA) region have become more developed, 
with improved motorization rates and road infrastructure networks, trauma related to road 
traffic injuries, construction, and petrochemical industries has risen.  
Road traffic injuries have also been reported to increase over time at an alarming rate. 
Countries like Libya (40.5), Iraq (38.1), the United Arab Emirates (37.1), and Jordan (34.2) 
bear the highest estimated road traffic death rate per 100,000 people in the Middle East [5, 6]. 
According to the GBD 2019 data, road injuries remain the leading cause of the disability-
adjusted life years (DALYs) among 10 to 24 and 25 to 49 years age group contributing to about 




In the UAE, the incidence of occupational injury was reported as 136/100,000 workers 
per year [8]; the main causes of such injuries were falls from a height (51%) and being struck 
by a heavy object (15%) [9], However there are wide regional differences within the Middle 
East in terms of economic and other conditions, and consequently a regional situation analysis 
is required [10]. 
More recently, the death rates from trauma have decreased due to improved access to 
healthcare services, which has led to increased DALYs. Owing to the increasing morbidity, 
individuals and society incur a substantial financial burden as a result of the increased 
rehabilitation needs and loss of productivity. The health care systems of several middle-income 
countries in the Gulf region are overburdened with traffic-related injuries among pedestrians, 
passengers of motor vehicles, and cyclists [6, 11, 12]. 
3.2.3 Scarcity of Trauma Data in the UAE 
The United Nations, through its Sustainable Development Goals (SDGs) program, 
aimed to reduce the number of deaths and injuries from road traffic injuries by half by 2020 
[13]. In order to achieve this type of goal, there is a need to assess the existing burden of 
morbidities leading to premature deaths. However, there is a scarcity of data assessing the 
patterns of trauma in the Middle East [6, 9]. This can be attributed to a lack of appropriate 
recording and analysis of trauma data and inconsistencies in the existing documentation. This 
situation is further complicated by the fact that the existing data collection efforts are prone to 
negligence and underreporting [5, 6]. Therefore, a region-specific study assessing the 
epidemiology and burden of injuries and trauma would help all of us understand the distribution 





3.2.4 Importance of the Trauma Registry 
Trauma registries are databases that collect information regarding acute care delivered 
to patients hospitalised with trauma. The major objective of this repository of information is to 
assess and improve the efficiency and quality of trauma care at the trauma units or facilities 
[14]. They are commonly used for quality improvement projects for trauma care within 
hospitals and/or in trauma systems as a whole. Such data may also be used for additional 
purposes like designation and accreditation processes. The data captured from the registry help 
in benchmarking different local and international data; furthermore, it can help in comparing 
hospital-to-hospital performance. Another use of trauma registries is for the evaluation of 
clinical intervention(s). 
The data from trauma registries also help in generating hypotheses, planning for 
protocols, and also recruiting candidates for trials. The large size of the registries helps in 
identifying rare injuries. An important benefit of the trauma registries is their help to medical 
professionals in shaping prevention strategies. Although often not fully utilized, the data 
generated from trauma registries can help in planning for community-specific and data-driven 
injury prevention campaigns. However, trauma registries have certain drawbacks. Trauma 
registries in some facilities might not represent true population level characteristics due to 
differences in case inclusion and exclusion criteria, varying data content, and limited 
geographic and population coverage [15]. Moreover, concerns regarding the completeness and 
quality might also limit the utility of trauma registries [14, 15]. 
For this study, we utilised the data from the existing trauma registry of seven facilities 
in Abu Dhabi collected between 2014 and 2017. This data registry is the first of its kind in the 
region and collects data on trauma patients from multiple facilities in Abu Dhabi. The Trauma 




registry follow the American College of Surgeons’ Committee on Trauma (ACS-COT) as well 
as its National Trauma Data Standard (NTDS) and the National Trauma Data Bank (NTDB). 
The registry is managed by a manager responsible for meeting with the participating hospitals 





3.3.1 Goals and Objectives 
We conducted a multi-centre, retrospective observational study to assess the 
epidemiology and burden of trauma in Abu Dhabi. The specific objectives of this study are as 
follows: 
1. To describe the trends and demographics of trauma over four years from seven facilities in 
Abu Dhabi. 
2. To assess the characteristics and mechanisms of all trauma as well as work-related trauma. 
3. To assess the factors associated with the length of stay among patients with trauma. 
4. To assess the factors associated with mortality among patients with trauma. 
3.3.2 Study Design 
This was a retrospective observational study based on the data from a group trauma 
registry with contributions from seven emergency department units of Abu Dhabi. 
3.3.3 Study Settings 
Data on trauma cases presenting to seven facilities in Abu Dhabi between 2014 and 
2017 were extracted from the registry. Inclusion criteria were all trauma cases, as per the 
trauma registry inclusion criteria, which were as follows: 
• Includes at least one code within the range of the following injury diagnostic 
codes, as defined in the International Classification of Diseases, Ninth Revision, 
Clinical Modification (ICD-9-CM): 800–959.9 
• Excludes all diagnostic codes within the following code ranges: 




o 910–924.9 (superficial injuries, including blisters, contusions, abrasions, 
insect bites) 
o 930–939.9 (foreign bodies) 
• And must also include one of the following criteria: Hospital admission; patient 
transfer via emergency medical service transport (including air ambulance from 
one hospital to other hospital); or death resulting from traumatic injury 
(independent of hospital admission or hospital transfer status). 
The total number of beds in these facilities was 2,551; ranging from less than 200 beds 
to over 600 beds. The facilities are a combination of public, private, and military facilities. 
Geographically, two facilities were from Abu-Dhabi Island; two were from the Abu Dhabi 
Region; one was from the Eastern Region; and two were from the Al Dhafra Region (Figure 
3.1). 
 
Figure 3.1 Participating Hospitals in Abu Dhabi 




Facility Characteristic Number (%) 
No. of hospitals submitted data 7 
No. of facilities by bed size: 
     < 200 
     201–400 
     401–600 






Total number of beds 2551 
Types of facilities 
     Public facilities 
     Private facilities 





Facilities by region: 
     Abu-Dhabi Island 
     Abu-Dhabi Region 
     Eastern Region 






Table 3.1 Facility Information 
3.3.4 Data Gathering 
The following data were extracted for each case: demographics (age, gender, ethnicity, 
and mode of transportation for getting to the hospital); emergency visit information (time, day, 
month, and facility); injury characteristics (type of injury, mechanism of injury, place of injury, 
and work- or non-work-related injury); Injury Severity Score (ISS); patient disposition 
(discharged, intensive care unit days, ventilator days, and step days); length of stay; and 




3.3.4 Statistical Analysis 
Statistical analysis was performed using STATA/IC version 16 [16]. Dichotomous data 
are presented as frequencies and percentages while continuous data are presented as means and 
standard deviations (SD). Regression was performed to assess the impact of age, gender, 
mechanism of injury, and ISS score on mortality and length of stay. Statistical significance was 
set at p < 0.05. Univariate analysis was performed with the Mann-Whitney U test, bivariate 
analysis with the chi-square test, and multivariate logistic regression was performed using 
binomial regression [17]. We have reported the findings for regression analyses as odds ratios 
(OR) with 95% confidence intervals (CI) for mortality and linear coefficients with 95% CI for 
length of hospital stay. 
3.3.5 Institutional Review Board (IRB) Approval 
Institutional Review Board (IRB) Approval for the study was obtained from the Zayed 





These results summarise data from the Abu Dhabi Trauma Registry describing regional 
demographic patterns of trauma, outcomes, and predictors of length of hospital stay and 
mortality among trauma patients in Abu Dhabi. A total of 20,562 trauma cases were identified 
from the trauma registries; data were excluded for 2,664 cases where the data was from those 
facilities which were unable to participate in the study. Data for 71 cases were excluded (50 
files were incomplete despite the cases being closed while 21 files were still labelled as “active 
files” since the files were not closed). Final analysis was performed on a sample of 17,827 
cases (Figure 3.2). Distribution of patients according to the year and facility are presented in 
Figure 3.3. 
 





Figure 3.3 Patient Distributions by Year and Facility 
3.4.1 Frequencies of Major Variables from the Trauma Registry 
The demographic characteristics of the participants are displayed in Table 3.2. The 
majority of the patients (about 80%) were male. Almost half of the patients (49.9%) were aged 
21 to 40 years old. The gender and age distributions of the study population compared to the 
overall population of Abu Dhabi are depicted in Figure 3.4. The population distribution in the 
study is representative of the population distribution of the overall Abu Dhabi population (per 
data available from 2011). The gender distribution of the patients indicates that there were more 
male patients compared to female patients in the 0 to 14 years age group; 15 to 50 years age 
group; and in the above 50 years age group. Among female patients, the proportion of females 
aged 0–14 years was 27.86%; the proportion of females aged 15 to 50 was 49.77%; while the 
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proportion of 0–14 years age group was 15%; proportion of 15 to 50 years was 74%; while the 
proportion above 50 years was 10.73%. 
Figure 3.4 Study Patient Distribution Compared to Abu Dhabi Population Distribution by 
Age and Gender 
Characteristics Number (%) 
N=17827 
Total patients 
             2014 
             2015 
             2016 


























Patient Distribution by Age and Gender 




Patients by facility 
             A 
             B 
             C 
             D 
             E 
             F 










             Male 







            < 2years 
            2–10 years 
            11–20 years 
            21–30 years 
            31–40 years 
            41–50 years 
            51–60 years 
            61–70 years 













Mode of transportation 
            Ground ambulance 
            Helicopter ambulance 
            Police 












            UAE national 






Place of Injury 
            Public Roads 
            Home 
            Worksite 
            Desert/Sea 
            Other Public Places 
            Sports Facility 
            School 
            Farm 
            Residential Institutions 






















Length of hospital stay (days) 
            0–3 days 
            4–7 days 
            8–15 days 
            16–30 days 
            > 30 days 
Missing 







ISS score Median: 4; Mean: 7.4 




            < 9 
            9–15 
            16–24 








      Head 
      Face 
      Neck 
      Thorax 
      Abdomen 
      Spine 
      Upper extremity  










ICU days (mean) 2.52 days 
Ventilator days (mean) 1.69 days 
Step down days (mean) 4.96 days 
Blood or blood products requirement 
according to ISS categories 
            Total 
            < 9 
            9–15 
            16–24 







Table 3.2 Frequencies of Major Variables from the Trauma Registry 
* Indication of whether the injury occurred during paid employment. 




Information about the mode of transportation to the hospital was available for only a 
quarter of patients; these data were missing for over 70% of the patient entries. Ground 
ambulance and private vehicle/walk-ins were the most common modes of transportation. Over 
60% of the patients were other than UAE nationals. Public roads and homes were the most 
common places of injury. About 17% of the injuries were work-related injuries while the 
mechanism of injury for about 42% of the work-related injuries was a fall (Figure 3.5). The 
majority of trauma patients had an ISS score below 9 (62%); about a quarter of the patients 
were admitted with an ISS score of 9 to 15; about 8% of the patients had an ISS score of 16 to 
24; and 5% of the patients were admitted with as ISS score of over 25. In terms of the injury 
pattern, the majority of the injuries were related to upper (33%) and lower (33%) extremities, 
followed by head (22%), and thorax (17%). 
 





























3.4.2 Trauma Characteristics 
Approximately 6% of the total admissions to all the facilities were trauma admissions 
(Table 3.3). The rate of trauma admission according to the facility ranged between 15 per 1,000 
to 76 per 1,000 patients. The annual rate of admission for 2014 was 51 per 1,000; for 2015 it 


























































































































A 19,207 1,009 52.5 1,8025 1,1
80 
65.4 18,112 1,222 67.4 18,876 1,368 72.4 74,220 4,779 64.3 
B 6,078 202 33.2 5,872 325 55.3 6,145 394 64.1 6,253 313 50.0 2,4348 1,234 50.6 
C 9,219 566 61.3 8,988 613 68.2 8,672 646 74.4 8,113 586 72.2 34,992 2,411 68.9 
D 2,145 18 8.3 2,036 178 87.4 2,005 59 29.4 1,986 8 4.0 8,172 263 32.1 
E 18,581 1,369 73.6 16,360 1,8
51 
113 17,136 1,322 77.1 17,250 779 45.1 69,327 5,321 76.7 
F 16,506 794 48.1 16,461 913 55.4 16,237 929 57.2 16,469 791 48.0 65,673 3,427 52.1 
G 6,933 81 11.6 6,917 91 13.1 6,090 115 18.8 4,891 105 21.4 24,831 392 15.7 
Totals 78,669 4,039 51.3 74,659 5,1
51 
68.9 74,397 4,687 62.9 73,838 3,950 53.5 301,563 17,82
7 
59.1 
Table 3.3 Rate of Trauma Admissions 
Figure 3.6 depicts the annual influx of patients according to the time of the day, day of 
the week, and month of the year. The maximum influx of patients was between 1200 hours and 
midnight while the influx remained lowest between 0300 and 0600. According to the days of 
the week, the maximum numbers of patients were seen on a Saturday while minimum number 
of patients were seen on a Friday. In terms of months, the lowest numbers were seen in the 
summer months between June and August while the patient flow was comparatively higher in 
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Figure 3.6 Patient Influx (a. Hour of Arrival; b. Day of Arrival; c. Month of Arrival) 
Over 70% of the patients were admitted with the two major mechanisms of injuries: 
road traffic injuries (39%) and falls (34%) (Figure 3.7). These were followed by burns (5%), 
knives and other penetrating wounds (4%), other blunt mechanism injuries (4%), and 
assault/biting (3%). 
 
Figure 3.7 Mechanism of Injury 
Table 3.4 depicts the annual distribution of the mechanism of injury. The top two causes 
of injuries, including road traffic injuries and falls, have remained consistently high from 2014 
to 2017. Burn injuries (including chemical, inhalation, thermal, electric burns, and other burns) 
showed a decreasing trend from 2014 to 2017 with a gradual decline from about 6% in 2014 to 
about 2% in 2017. Injuries by other blunt mechanisms have slightly increased from 3% in 2014 
to 5% in 2017. Injuries by other mechanisms including assault/biting, 

























choking/hanging/suffocation, near drowning, and other mechanisms have remained consistent 
between 2014 and 2017.  
Mechanism of Injury 2014 2015 2016 2017 Total 















































































(0.04%) (0.05%) (0.02%) (0.03%) (0.03%) 










Others (Glass cuts, Environmental 
[heat/cold], Hit by falling Object, 
Machinery, Poisoning, Sexual 






























Table 3.4 Mechanism of Injury by Year 
The two major places where injuries happened were roads and homes (Table 3.5). Over 
90% of the motor vehicle injuries happened on roads, while more than half of the falls (54%) 
happened in homes (Table 3.5). About 30% of injuries occurred at home, and the top three 
mechanisms of injury at home were burns, falls, and penetrating wounds. Moreover, the 
majority of the injuries through assault/biting, gunshot/knife injuries, and burns occurred at 
home. The majority of the other injuries (including cuts from broken glass, environmental 























































































































































































































































































0 0 0 0 0 0 0 0 7 (0.03%) 
Near drowning 
(submersion) 





































































































Among work-related injuries, falls were the most common mechanism of injury at 42% 
and over 86% of the work-related injuries occurred at worksites while other 14% injuries 
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(3.3%) 
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Figure 3.8 depicts annual incidents by ISS categories. Out of the total trauma 
admissions, over 60% of the cases were ISS category < 9; about 25% cases were ISS categories 
9 to 15; about 8% of the cases were ISS categories 16 to 24; and 5% of the cases were admitted 
with ISS category 25 and above. 
 
Figure 3.8 Annual Incidence of Severity According to ISS Categories 
Table 3.7 provide details on the mechanism of injury by ISS categories. For road traffic 
injuries, around 53% of the cases were ISS category < 9; about 26% of the cases were ISS 
category 9 to 15; about 11% of the cases were ISS category 16 to 24; and 8% of the cases were 
ISS category 25 and above. For patients with falls, around 59% of the cases were admitted with 
ISS category < 9; about 31% of the cases were ISS category 9 to 15; about 7% of the cases 
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25 (3%) 68 (8%) 2 
(<1%) 
Animal bite/Sting 74 
(0.41%) 
65 (88%) 7 
(9%) 









1 (14%) 1 
(14%) 






0 2 (20%) 1 
(10%) 
Others (Glass cut, Environmental 
[heat/cold], Hit by falling Object, 
Machinery, Poisoning, Sexual 



















13 (8%) 5 
(3%) 
11 (7%) 










Table 3.7 Mechanism of Injury by ISS Category 
Table 3.8 depicts the place of injury by ISS categories. For injuries at worksites 




were ISS categories 9 to 15; about 8% of the cases were ISS categories 16 to 24; and 5% of the 
cases were admitted with ISS category 25 and above. For injuries at residential institutions, 
over 72% of the cases were ISS category < 9; about 14% of cases were ISS categories 9 to 15; 
about 8% of the cases were ISS categories 16 to 24; and 4% of the cases were admitted with 
ISS category 25 and above. The highest proportion of patients with ISS category 25 and above 
were admitted from roads (8%), followed by worksite (5%), deserts/water (4%), and residential 
institutions (4%). 
Place of Injury Total ISS Categories  



































































































































Table 3.8 Place of Injury by ISS Category 
3.4.3 Length of Stay 
Overall, the mean length of stay was 6.49 days, ranging between 10.05 days for burn 
injuries and 3.68 days for blunt injuries. The length of stay was highest for older patients (over 
65 years old) at 9.02 days; followed by adults (19–65 years old) at 7.10 days; and lowest for 
children (0–18 years old) at 4.02 days. The mean length of hospital stays for patients admitted 
with ISS category > 24 was 24 days; ISS category 16–24 was 12 days; ISS category 9–15 was 
7 days; and ISS category < 9 was 3 days (Table 3.9). 




Length of hospital stay by mechanism of injury 
          Overall 
          MVA/Motorcycle/Bicycle/Pedestrian 
          Falls 
          Assault/Biting 
          Other blunt mechanisms 
          Knife/handgun/shotgun/other gun/other penetrating 
          Chemical/Inhalation/Thermal/Electric burn/Other burn 
          Animal bite/Sting 
          Choking/Hanging/Suffocation 
          Near drowning (submersion) 































          Unknown 
Length of stay by age group 
          Children and adolescent (0–18 years) 
          Adults (19–65 years) 









Length of stay by ISS categories 
          < 9 
          9–15 
          16–24 











Length of stay by gender 
          Male 







Table 3.9 Length of Hospital Stay 
3.4.4 Mortality 
The overall mortality (pronounced dead at discharge) in our sample was 1.41% (Table 
3.10). The highest case fatality cause was road traffic injuries (57%), followed by falls (21%), 
and burns (10%), and others (including glass cut, environmental, machinery, poisoning, and 
hit by moving object) (5%). Mortality was highest among patients admitted with ISS category 
> 24 (56%), followed by ISS category16 to 24 (19%) and ISS category 9 to 15 (16%). Mortality 
was lowest among the patients admitted with ISS category < 9 at about 7%. Figure 3.9 depicts 
the increasing trend of case fatality with the increasing ISS category, with least mortality 
among patients with ISS category < 9 and the highest proportion of mortality among patients 








Overall mortality 253 1.41% 
Mortality by mechanism of injury 
          Total 
          MVA/Motorcycle/Bicycle/Pedestrian 
          Falls 
          Assault/Biting 
          Other blunt mechanisms 
          Knife/handgun/shotgun/other gun/other penetrating 
          Chemical/Inhalation/Thermal/Electric burn/Other burn 
          Animal bite/Sting 
          Choking/Hanging/Suffocation 
          Near drowning (submersion) 
          Others (Glass cut, Environmental, Machinery, Poisoning, 
Hit) 



























Mortality by ISS categories 
            Total 
            < 9 
            9–15 
            16–24 













Mortality by gender 
            Total 
            Male 














Figure 3.9 Distribution of Cases According to the Injury Severity Score and Associated 
Mortality in Each Group 
Annual mortality for the sample is depicted in Figure 3.10. The mortality between 2014 
and 2017 ranged between a lowest of 1.4% (54 deaths out of 3,874 admissions) and a highest 
of 1.8% (84 deaths out of 4,657 admissions). The mortality rate in 2014 was 1.4% (55 deaths 
out of 3,948 admissions), in 2015 was 1.18% (60 deaths out of 5,082 admissions), in 2016 was 
1.8% (84 deaths out of 4,657 admissions), while the mortality rate in 2017 was 1.39% (54 
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Figure 3.10 Mortality by Time Period (2014–2017) 
Table 3.11 depicts mortality by hospital. The data shows that the mortality rates varied 
among the seven hospitals ranging from the lowest mortality rate of 0% in one hospital to the 
highest mortality rate of 2.28% in one of the hospitals. The mortality rates in the participating 
hospitals were reported to be 0.73% in hospital A, 1.37% in hospital B, 1.94% in hospital C, 
2.28% in hospital D, 1.69% is hospital E, 1.69% in hospital F, while there was no mortality in 
Hospital G. 
Hospital Total Admissions Mortality Case Fatality % 
A 4,779 35 0.73% 
B 1,234 17 1.37% 
C 2,411 47 1.94% 
D 263 6 2.28% 
E 5,321 90 1.69% 
F 3,427 58 1.69% 
G 392 0 0% 




















Table 3.11 Mortality Per Hospital 
3.4.5 Regression Analysis 
Table 3.12 depicts the regression model for length of stay, age, gender, ISS categories, 
and mechanism of injury. The overall model was statistically significant (p-value for F-test = 
0.0000). Findings from the regression analysis suggest that age and ISS are significantly 
associated with the length of stay; while gender and mechanism of injury were found not be 
significantly associated with the length of stay. The model suggests that increasing ISS 
category (< 9; 9–15; 16–24; > 24) increases the length of hospital stay by 5.8 days with all 
other variables kept constant. Moreover, increasing age (< 18 years; 19–65 years; > 65 years) 
leads to an increase in the length of hospital stay by 2.4 days with all other variables kept 
constant.  
Predictor Variables Odds Ratios / Linear Coefficient with 
95% CI 
p-value for F-test 
Age 
< 19 years 
19–65 years 
> 65 years 
 
REF 
3.08 (2.50 to 3.66) 





Gender  4.72 (-27.34 to 36.79) 0.017 




Other blunt mechanisms 



























3.13 (2.58 to 3.68) 
8.92 (8.05 to 9.80) 










ISS 5.824 0.163 0.000 0.261 
Injury 
Mechanism  
0.025 0.014 0.071 0.013 
Age  2.413 0.246 0.000 0.071 
Gender  0.359 0.299 0.231 0.008 
Table 3.12 Linear Regression Model: Predictors of Length of Hospital Stay 
Table 3.13 depicts the logistic regression model for mortality suggesting a significant 
increase in mortality with increasing age compared to a reference group of those < 19 years of 
age; for the age group 19–65 years the odds increase by 1.77 (OR: 1.77, 95% CI: 1.13 to 2.79); 
for the age group > 65 years the odds increase by 2.51 (OR: 2.51, 95% CI: 1.21 to 5.21). There 
was no difference in mortality among male and female patients (OR: 0.91, 95% CI: 0.63 to 
1.32). There was a significant increase in mortality with increasing ISS scores, when compared 
to a reference group of scores < 9; the odds of mortality for the ISS score 9–15 increases by 
5.25 (OR: 5.25, 95% CI: 2.97 to 9.26); the odds of mortality for the ISS score 16–24 increases 
by 19.86 (OR: 19.86, 95% CI: 11.33 to 34.81); and the odds of mortality for score > 24 
increases by 99.62 (OR: 99.62, 95% CI: 59.58 to 166.55). However, these findings should be 
interpreted with caution since the sample size for the higher ISS categories was quite small as 
evidenced by wider confidence intervals. 
For mechanism of injury, keeping the reference category of “others”; there is no change 




0.60 to 2.01); falls (OR: 1.01; 95% CI: 0.53 to 1.91); assault/biting (OR: 1.06; 95% CI: 0.38 to 
2.93); Other blunt mechanisms (OR: 0.49; 95% CI: 0.10 to 2.27); knife/gunshots/other 
penetrating wounds (OR: 1.13; 95% CI: 0.24 to 5.23); choking/hanging/suffocation (OR: 
13.54; 95% CI: 0.73 to 248.32); and near drowning (OR: 4.23; 95% CI: 0.35 to 51.18). When 
compared to “others”; the odds of mortality were higher for all burns (OR: 2.15; 95% CI: 1.03 
to 4.51). These findings should also be interpreted with caution since the sample sizes were 
quite small for animal bite/sting; choking/hanging/suffocation and near drowning 
(submersion). 
Predictor Variables Odds Ratio (OR) 95% Confidence Intervals (CI)  p-value 
Age 
< 18 years* 
19–65 years 







1.13 to 2.79 






















Other blunt mechanisms 
Knife/gunshots/other penetrating wounds 
All burns 
Choking/hanging/suffocation 













0.60 to 2.01 
0.53 to 1.91 
0.38 to 2.93 
0.10 to 2.27 
0.24 to 5.23 
1.03 to 4.51 
0.73 to 248.32 























2.97 to 9.26 
11.33 to 34.81 










Table 3.13 Logistic Regression Model: Predictors of Mortality 
3.5 DISCUSSION 
3.5.1 Summary of Study Findings 
Our study summarises data from large facility-based registries from seven facilities in 
Abu Dhabi describing regional demographic patterns, trauma mechanisms, injury severity, 
outcomes, predictors of length of hospital stay, and mortality among trauma patients in Abu 
Dhabi. Our study included a sample of 17,827 cases. 
The findings from our study suggest that the majority of the trauma patients in Abu 
Dhabi were male and aged 21 to 50 years old. Over 70% of the patients were admitted with the 
two major mechanisms of injuries: road traffic injuries and falls; public roads and homes were 
the most common places of injury. Information about the mode of transportation to the hospital 
was missing for about 70% of patients, reflecting a lack on the part of emergency medical 
services. Our data suggest a decreasing trend in burn injuries (including chemical, inhalation 
thermal, electric burns, and other burns) over a period of time from 2014 to 2017. Burn injuries 
reduced from about 6% of all injuries in 2014 (n=242) to about 2% in 2017 (n=97). Our data 
also suggest that almost all (90%) of the motor vehicle, motorcycle, bicycle, and pedestrian 
injuries happened on roads while more than half of the falls (54%) happened in homes. 
Our findings suggest that about 30% of injuries occurred at home and the top three 
mechanisms of injury at home were burns, falls, and assault/biting. Moreover, the majority of 
the injuries through assault/biting, gunshot/knife injuries, and burns also occurred at home. 
Homes are usually considered safe places, but these findings imply that efforts need to be made 
to make homes safer in order to prevent burns, falls, and other penetrating wound injuries 




The majority of the other injuries (including cuts from broken glass, environmental 
[heat/cold], hit by falling/moving object, machinery, poisoning, and sexual assault) occurred 
at worksites. About 16% of all injuries were work-related; the mechanism of injury for 44% of 
the work-related injuries was a fall. There is diversity in the work-related injuries given the 
presence of domestic workers as part of the community where “work” can be a house or a farm, 
for example. 
Out of the total trauma admissions, the majority of the cases were ISS category < 9; 
while a quarter of cases were ISS category 9 to 15. This is consistent with the findings from 
other global scenarios [18–20]. The overall mortality in our sample was 1.41%, with the highest 
case fatality for road traffic injuries, followed by falls. Mortality ranged between 0% and 2.28% 
across various hospitals. This could be attributable to the varying rate of admissions in the 
hospitals; the services these hospitals offer; and the population these hospitals serve. 
Our data suggest a significant increase in the length of a hospital stay and mortality 
with increasing age and ISS score. There was no difference in length of hospital stay or 
mortality by gender. 
3.5.2 Comparison with the Data from the Literature 
The findings from our study are in concordance with the studies conducted in similar 
settings [21–31]. However, variation within the countries of the Middle East cannot be ignored. 
It is also important to note that the trauma-related mortality in our study was about 1.4%, which 
is lower in comparison to some similar settings. The death rates due to road traffic injuries per 
100,000 people in various Gulf countries have been reported to be around 24.1 per 100,000 in 




Another systematic review assessing traumatic brain injury mortality in the Middle East 
reported that the overall median mortality that included all age groups and all injury severity 
was 10% (interquartile range (IQR) 7.75, 15.75) [33]. The review estimated the overall median 
mortality for head trauma studies based on emergency admissions as 6% (IQR 3, 18) among 
all age groups and all injury severities [33]. Another study assessing the epidemiology of head 
injuries in the UAE reported an overall mortality of 5.9% among patients admitted with head 
injuries [34]. Moreover, a recent study from Saudi Arabia assessing the patterns of traumatic 
injuries and predictors of in-hospital mortality in patients admitted to the emergency 
department reported an overall in-hospital mortality of 4.8% [31]. 
Globally, the WHO global status report on road safety in 2018 highlights that the 
number of annual road traffic deaths has reached 1.35 million, making road traffic injuries the 
leading killer of people aged 5–29 years. The report calls for drastic actions to put safety 
measures in place to meet any future global target that might be set and save lives [35]. Data 
from the recent GBD study reported that injuries accounted for 8% of global deaths; moreover, 
the number of deaths due to injury remained stable between 2007 and 2017, while the death 
rate from injuries decreased by 13.7% to 57.9 deaths per 100,000 in 2017 [3]. There could be 
a few different reasons for the low mortality in our sample. First, the data from GBD is a 
population-based data from GBD countries while our data is from hospital-based trauma 
registries. Second, the majority of the patients admitted (about 60%) had an ISS score below 
9, which could have potentially lowered the mortality in our sample. Third, the lower mortality 
could also be attributable to missing data in the registry. 
Our findings suggest no effect modification on the length of hospital stay or mortality 
by gender when adjusting for other variables. A few studies from other regions of the world 
have shown significant associations between gender and post-traumatic intensive care 




studies have very different population demographics in terms of age, gender distribution, and 
working environments than Abu Dhabi; second, these settings are culturally different in terms 
of the working population compared to Abu Dhabi. 
3.5.3 Study Strengths and Limitations 
Our study describes the most recent and to our knowledge the first ever regional 
analysis of trauma epidemiology in Abu Dhabi by age group, gender, mechanism of injury, and 
place of injury. The large study population matches the population in the Emirate of Abu Dhabi, 
but further studies are needed to evaluate the generalizability of our findings. The results from 
our study can serve as baseline data for future surveillance efforts to generate policies regarding 
trauma prevention and management in the region. 
Despite the large sample size of our study, there are certain limitations to our study. 
First, the findings and implications were derived retrospectively from a data registry. Studies 
based on data registries are often prone to limitations related to the data quality and errors that 
occur during data collection. Second, for this analysis we used the data from the first four years 
of the registry, which might be problematic due to the learning curve and other limitations. We 
believe that future analysis based on the data from our data registry will be of better quality 
leading to more generalizable analysis and estimates as the data quality improves. Third, not 
all the injury patients come to the hospital for treatment; many patients with non-fatal injuries 
might seek care at other outpatient health care settings and hence this data might have missed 
those cases who seek care at other healthcare facilities rather than hospitals. Fourth, since our 
study relied on the existing data from a trauma registry, we could not explore variables like 





3.5.4 Policy Implications 
Our paper reports the current burden of trauma in Abu Dhabi, highlighting the 
importance of investing in trauma prevention. There is a need to strengthen and expand the 
coverage of the trauma registry to ensure complete inclusion of all traumas. A systematic 
review assessing the epidemiology and prevention of trauma in the Middle East suggests that 
population-based studies on the incidence, mechanism, prevention, and outcome of trauma are 
not well-documented [5]. Context-specific policies and interventions can only be implemented 
if there is baseline data and a strong surveillance system to monitor progress. 
Efforts should be made toward identifying risk factors and consequent mitigation in 
order to reduce the burden of trauma. Policy formulation and enforcement related to skills, 
safety, and training for trauma prevention is needed in order to achieve the SDG targets of 
reducing the burden of trauma. Home and work safety should be a primary focus over the next 
few years to ensure adequate preventive measures since much of the focus has already been 
placed on road traffic injuries. Regulations need to be in place in order to minimise injuries 
occurring at home and implementation of these regulations should be ensured, including injury 







To our knowledge, this paper is the very first analysis of the trauma registry in Abu 
Dhabi that summarises the regional demographic patterns, trauma mechanisms, injury severity, 
outcomes, predictors of length of hospital stay, and mortality among trauma patients in Abu 
Dhabi. Implications from our study can facilitate the planning and the implementation of 
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CHAPTER 4: EPIDEMIOLOGY OF FALLS IN THE EMIRATE OF ABU DHABI: 
FIRST ANALYSIS OF THE ABU DHABI TRAUMA REGISTRY 
4.1 ABSTRACT 
4.1.1 Background 
Globally, falls have become a major public health concern since falls are the second 
leading cause of unintentional injury deaths worldwide. Globally, about 37.3 million falls are 
severe enough to require medical attention annually which cause over 17 million disability-
adjusted life years (DALYs). 
4.1.2 Methods 
This was a retrospective observational study based on the surveillance data from trauma 
registries of seven emergency departmental units of Abu Dhabi. Data were extracted from the 
registries for fall cases from all trauma cases presented to seven trauma units in Abu Dhabi 
between 2014 and 2017. Statistical analysis was performed using STATAIC version 16. Multi-
logistic regression was performed to assess the impact of age, gender, type of fall, Injury 
Severity Score (ISS) on mortality, and length of stay. 
4.1.3 Results 
A total of 20,562 trauma cases were identified from the trauma registries; after 
exclusions, a total of 17,827 trauma cases were eligible for inclusion and a total of 6,054 (34%) 
patients were admitted after falls. The majority of the patients (about 74%) admitted after falls 
were male. Almost half of the patients were aged 21 years to 50 years of age and about 22% of 
all the patients admitted after falls were admitted after work-related falls. The two major places 
falls occurred were home (55%) and workplace (21%). Over 62% of the patients who fell were 




(15%), closely followed by Indian nationals (10%), and Bangladeshi nationals (9%). Overall, 
the mean length of stay for patients admitted after falls was 6.49 days; ranging between 3.75 
days for falls under 1 meter and 13.68 days for falls over 6 meters. The overall mortality among 
the patients admitted with falls in our sample was < 1%. Fall height appears to be the main 
determinant of mortality. Among work-related falls, mortality was about 1% for falls < 6 
meters while 8% for falls > 6 meters. Among non-work-related falls, mortality was about 0.5% 
for falls < 6 meters while 6% for falls > 6 meters. Regression analysis suggests a statistically 
significant increase in the length of hospital stay with increasing age and increasing ISS score. 
There was a significant increase in mortality with age (OR: 1.01, 95% CI: 1.00 to 1.03) and 
ISS score (OR: 4.75, 95% CI: 4.15 to 5.42). Mortality was significantly higher for falls > 6 
meters compared to falls < 1 meter and 1–6 meters (OR: 18.38, 95% CI: 5.9 to 48.96). 
4.1.4 Conclusion 
Our paper presents significant data regarding fall patterns in Abu Dhabi in order to plan 













4.2.1 Overview of the Global Burden 
The World Health Organization (WHO) defines a “fall” as an event which results in a 
person coming to rest inadvertently on the ground or floor or other lower level [1]. Globally, 
falls have become a major public health concern since they are the second leading cause of 
unintentional trauma deaths worldwide [1]. The Global Burden of Disease Study (GBD) 
concluded that in 2017, falls were the second highest contributor to the disability-adjusted life 
years (DALYs), preceded only by road injuries [2]. An estimated 646,000 deaths occur as a 
result of falls every year globally, of which over 80% are in low- and middle-income countries 
[3]. Falls can be fatal or non-fatal; however, non-fatal falls might incur a great morbidity burden 
for not only individuals but also countries at large since the injuries could lead to life-long 
disabilities. 
Globally, about 37.3 million falls are severe enough to require medical attention 
annually, which are attributable to over 17 million DALYs [2]. The proportion of DALYs due 
to disability is much higher for falls, at about 46.4% [2]. The largest morbidity occurs in people 
aged 65 years or older, young adults aged 15–29 years, and children aged 15 years or younger. 
4.2.2 Burden of Falls in the United Arab Emirates (UAE) 
Health epidemiology in the Middle East mirrors the global transition as the leading 
causes of premature death and disability have changed over time in the Middle East and North 
Africa region [4]. There has been an increase in the burden caused by non-communicable 
diseases and a drop in most communicable, newborn, nutritional, and maternal health 
conditions. In the Middle East, traumatic injuries cause a major burden on the healthcare 




transportation and infrastructure networks, trauma related to road traffic accidents, 
construction, and petrochemical industries has risen. Economic prosperity and job 
opportunities have attracted a lot of guest workers to the Gulf countries, and they now constitute 
a large proportion of the worker industry in these countries, making them vulnerable to work-
related injuries and falls [5]. Data from the UAE Population Statistics in 2019 suggest that 
about 88% of the UAE population are expatriates, with about 27% being from India; 12% being 
from Pakistan; 7% from Bangladesh; and 5% from the Philippines, followed by other 
nationalities [6]. 
In the UAE, the incidence of occupational injury was reported as 136/100,000 workers 
per year [7]; falls from height were responsible for almost half of these occupational injuries 
(51%) [8]. However there are wide regional differences within the Middle East in terms of 
economies, requiring a regional analysis of the situation [9]. Owing to improved access and 
healthcare, the death rates have decreased; however, the morbidity has increased as evidenced 
by the increased DALYs, causing a substantial financial burden on the families and the 
government due to the loss of productivity and the need for medical and welfare services for a 
longer duration of time. The healthcare systems of several middle-income countries of the Gulf 
are overburdened with injuries, including falls [10–13]. One study suggested that the annual 
cost of providing care to patients admitted after falls at the workplace was estimated to be over 
4.4 million USD, with a mean cost of $15,735 per patient [14]. 
To ensure a healthcare system is adequately aligned to a population’s true health 
challenges, policymakers must be able to compare the effects of causes of premature deaths 
and impaired quality of life. There are only a few reports from the Middle East that describe 




Moreover, the estimates available might not be a true reflection of the actual magnitude 
of the problem which might be obscured by issues of under-reporting related to competing 
priorities and the accessibility of resources [12]. Findings from a review assessing the 
epidemiology and prevention of falls showed the suboptimal documentation of incidence, 
mechanism, prevention, and outcome of injuries [13]. Therefore, a region-specific study 
assessing the epidemiology and burden of falls would help us understand the distribution in the 
region and strengthen surveillance in order to implement policies related to fall prevention and 
management. The situation in the UAE is further complicated by the fact that, despite the 
improvements in the safety standards over the past few decades, the region still has a lot to do 
in terms of reducing workplace falls [15]. 
4.2.2 Importance of the Trauma Registry 
Trauma registries play a critical role in not only capturing the data and maintaining 
surveillance but also provide an opportunity to evaluate patient outcomes and generate 
meaningful facility-based comparisons. Trauma registries are databases used to collect and 
organize information regarding acute care delivered to patients hospitalised with injuries. The 
major objective of this repository of information is to assess and improve the efficiency and 
quality of trauma care at the trauma units or facilities [16]. However, there are certain 
drawbacks to using trauma registries. Trauma registries in some facilities might not represent 
true population level data due to differences in case inclusion and exclusion criteria, varying 
data content, and limited geographic and population coverage [17]. Moreover, concerns 
regarding the completeness and quality might also limit the utility of trauma registries [16, 17].  
For this study, we have utilised the data from the existing trauma registries of seven 
facilities in Abu Dhabi containing data gathered between 2014 and 2017 in order to describe 




Dhabi. This data registry is the first registry of its kind in the region that collects data on trauma 
patients from multiple facilities in Abu Dhabi. 
We aimed to conduct a multi-centre, retrospective, observational study to assess the 







The broader aim of this study was to determine the epidemiology of falls in patients 
presenting to seven study facilities based on data from the trauma registries collected between 
2014 and 2017. We conducted a multi-centre, retrospective, observational study to assess the 
epidemiology and burden of falls in Abu Dhabi. The specific objectives of this study are as 
follows: 
1. To describe the trends and demographics of falls over the past four years from seven 
facilities in Abu Dhabi. 
2. To assess the characteristics and mechanisms of falls as well as work-related falls. 
3. To assess the factors associated with the length of stay among patients who experienced 
falls. 
4. To assess the factors associated with mortality among patients who experienced falls. 
4.3.2 Study Design 
This was a retrospective observational study based on the data collected from trauma 
registries of seven facilities in Abu Dhabi. 
4.3.3 Study Setting 
Data on trauma cases presenting to seven facilities in Abu Dhabi between 2014 and 
2017 were extracted from the registries. The inclusion and exclusion criteria were used to 
identify the cases. 
Study inclusion criteria were: 




• Includes at least one code within the range of the following injury diagnostic 
codes: as defined in the International Classification of Diseases, Ninth Revision, 
Clinical Modification (ICD-9-CM) 800–959.9 
• Include one of the following criteria: 
▪ Hospital admission OR 
▪ Patient transfer via emergency medical service transport (including air 
ambulance from one hospital to another hospital) OR 
▪ Death resulting from traumatic injury (independent of hospital 
admission or hospital transfer status). 
▪ Out of the trauma patients who fulfilled the above inclusion criteria, 
trauma patients who fell were included for this study. 
 
Study exclusion criteria per the trauma registry were: 
• All diagnostic codes within the following code ranges: 
o 905–909.0 (late effects of injuries) 
o 910–924.9 (superficial injuries including blisters, contusions, abrasions, 
insect bites, etc.) 
o 930–939.9 (foreign bodies) 
The total number of beds in these facilities ranged from hospitals with less than 200 
beds to hospitals with over 600 beds, capacity contributing to a total of 2,551 beds. Facilities 
were either public; private; or military. Facilities were distributed among the Abu Dhabi 
regions; the main Island; the Eastern Region; and Al Dhafra Region. For details on the 





Facility Characteristic Number (%) 
No. of hospitals submitted data 7 
No. of facilities by bed size: 
     > 200 
     201–400 
     401–600 






Total number of beds 2551 
Types of facilities 
     Public facilities 
     Private facilities 





Facilities by region: 
     Abu-Dhabi Island 
     Abu-Dhabi Region 
     Eastern Region 






Table 4.1 Facility Information 
4.3.4 Data Sources and Collection 
The following data were extracted for each case: demographics (age, gender, ethnicity, 
and mode of transportation); emergency visit information (time, day, month, and facility); type 
of fall (fall distance under 1 meter; fall distance between 1–6 meters; and fall distance greater 
than 6 meters); Injury Severity Score (ISS); patient disposition (discharged, intensive care unit 




4.3.5 Statistical Analysis 
Statistical analysis was performed using STATAIC version 16 [18]. Dichotomous data 
are presented as frequencies and percentages while continuous data are presented as means and 
standard deviations (SD). Multiple-logistic regression was performed to assess the impact of 
age, gender, type of fall, and ISS score on mortality and length of stay. Statistical significance 
was set as p < 0.05. Univariate analysis was performed with the Mann-Whitney U test, bivariate 
analysis with the chi-square test, and multivariate logistic regression using binomial regression 
[19]. We have reported the findings for regression as odds ratios (OR) with 95% confidence 
intervals (CI) for mortality and linear coefficients with 95% CI for length of hospital stay. 
4.3.6 Institutional Review Board (IRB) Approval 
Institutional Review Board (IRB) Approval for the study was obtained from the Zayed 







These results summarise data from large facility-based registries from seven facilities 
in Abu Dhabi describing regional demographic patterns of fall injuries; types of falls; outcomes 
and predictors of length of hospital stay; and mortality among fall patients in Abu Dhabi. Figure 
4.1 provides details of the participant enrolment. A total of 20,562 trauma cases were identified 
from the trauma registries; data were excluded for 2,664 cases from those facilities which were 
unable to participate in the study. Data for 71 patients were excluded since the data were 
incomplete. Out of 17,827 cases eligible after exclusions, a total of 6,054 (34%) cases were 
admitted after falls (Figure 4.2). Distribution of patients according to the year and facility is 
presented in Table 4.2. 
 






























































































































459 388.9 1,222 461 377.2 1,36
8 
553 404.2 4,779 1871 391.5 
B 202 54 267.3 325 75 230.7 394 106 269.0 313 79 252.3 1,234 314 254.4 
C 566 163 287.9 613 176 287.1 646 216 334.3 586 199 339.5 2,411 754 312.7 





522 282 1,322 312 236 779 149 191.2 5,321 1,387 260.6 
F 794 370 465.9 913 424 464.4 929 408 439.1 791 337 426.0 3,427 1,539 449.0 
















1,353 342.5 17,827 6,054 339.5 
Table 4.2 Overall Admissions and Rate of Fall Admissions 
4.4.1 Demographics and Baseline Characteristics 
The baseline characteristics of the participants are outlined in Table 4.3. The majority 
of the patients (about 75%) were male. Almost third of the patients were aged 31 to 50 years 
Patient with 
trauma, other than 
falls, 11773, 66%
Patients with fall, 
6054, 34%
Proportion of Trauma Patients who 
Experienced Falls




old with nearly 20% aged 20–30 years old. About 22% of all the patients admitted to hospitals 
after falls were admitted with work-related falls. The two major locations where falls occurred 
were home (55%) and workplace (21%). The majority of falls were admitted with ISS category 
< 9 (59%); about 30% of the patients were admitted with an ISS score of 9 to 15; about 6% of 
the patients had an ISS score of 16 to 24; and 2% of the patients were admitted with an ISS 
score of over 25. 
The gender and age distribution of the study population as compared to the overall 
population of Abu Dhabi is depicted in Figure 4.3. Over 62% of the patients who experienced 
a fall were expatriates (nationals of countries other than the UAE); the major nationalities were 
from Pakistan (15%), closely followed by Indian nationals (10%), and Bangladeshi nationals 
(9%) (see Appendix Figure 1). 
Characteristics Number (%) 
N=6,054 
Total patients 
             2014 
             2015 
             2016 









             Male 










            < 1 year 
            2–10 years 
            11–20 years 
            21–30 years 
            31–40 years 
            41–50 years 
            51–60 years 
            61–70 years 














            UAE national 










Type of Fall 
         Fall under 1 meter 
         Fall 1–6 meters 
         Fall over 6 meters 






Place of fall 
            Home 
            Workplace 
            Other public places 
            Public road 
            Sports facility 











            Desert/Sea 
            Other 
            Farm 







Length of hospital stay (days) 
            0–3 days 
            4–7 days 
            8–15 days 
            16–30 days 
            > 30 days 
Missing 







ISS score Median: 4; Mean: 7.4 
ISS Category 
            < 9 
            9–15 
            16–24 








ICU days (mean) 1.67 days 
Ventilator days (mean) 1.11 days 
Step days (mean) 4.99 days 
Blood or blood products requirement according to ISS 
categories 
            Total 
            < 9 
            9–15 
            16–24 












Mortality by ISS categories 
            Overall mortality 
            < 9 
            9–15 
            16–24 








* Indication of whether the injury occurred during paid employment. 
** Use of alcohol by patient as assessed by blood alcohol concentration (BAC). 
Table 4.3 Demographics of the Study Population 
 
 


















Patient Distribution by Age and Gender
Abu Dhabi population male % Study population male %




Figure 4.3 Study Patient Distribution Compared to Abu Dhabi’s Population Distribution by 
Age and Gender 
4.4.2 Fall Characteristics 
Figure 4.4 shows the distribution of patients with falls by year and facility. 
Figure 4.5 shows the annual influx of patients according to the time of the day, day of 
the week, and month of the year. The maximum influx of patients was between 1200 hours to 
midnight while the influx remained lowest between 0300 and 0600. 
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Figure 4.5 Patient Influx (a. Hour of Arrival; b. Day of Arrival; c. Month of Arrival) 
Table 4.4 depicts place of injury by ISS categories. The place of fall for almost 55% of 
the patients was home while worksite was the place of injury for about 21% of the patients. In 
terms of ISS categories, the proportion of patients admitted with an ISS > 24 was highest among 
worksite locations (including industrial and construction sites, at about 6%), followed by 
residential institutions (about 5%), and public roads (about 3%). 
Figure 4.6 depicts the annual incidence of falls by ISS categories. 
Place of Injury Total ISS Categories  










































































3 (1.6%) 1 
(0.5%) 
2 (1%) 








3 (1%) 2 (0.6%) 
























9 (4%) 4 
(1.8%) 
3 (1.3%) 
Table 4.4 Place of Injury By ISS Category 
 









< 9 9 to 15 16 to 24 > 25
Annual Incidence by ISS




4.4.3 Length of Stay 
Overall, the mean length of stay for patients admitted after a fall was 6.49 days; ranging 
between 3.75 days for falls under 1 meter and 13.68 days for falls over 6 meters. The length of 
stay was highest for older patients (> 65 years old) at 8.84 days; followed by adults (19–65 
years old) at 6.3 days; and lowest for children (0–18 years old), at 2.63 days. 
The length of hospital stays for patients admitted with ISS category > 24 was 25.7 days; 
ISS category 16–24 was 12.23 days; ISS category 9–15 was 6.23 days; and ISS category < 9 
was 3.57 days (see Table 4.5). 
Length of hospital stay  Mean length of Stay Median length of stay 
Length of hospital stay by fall type 
            Fall under 1 meter 
            Fall 1–6 meters 
            Fall over 6 meters 











Length of stay by age group 
          Children and adolescent (0–18 years) 
          Adults (19–65 years) 









Length of stay by ISS categories 
          < 9 
          9–15 
          16–24 
















The overall mortality among the patients admitted with falls in our sample was 
approximately 1%. Among work-related falls, mortality was about 1% for falls from distances 
< 6 meters but increased to 8% for falls from distances > 6 meters. Among non-work-related 
falls, mortality was about 0.5% for falls < 6 meters but increased to 6% for falls > 6 meters 
(see Table 4.6). The annual rate of overall mortality and work-related fall mortality was similar 
throughout the four years (Figure 4.7). Height appears to be the major determining factor for 
mortality among patients admitted after experiencing falls (see Table 4.7). Mortality within 
each ISS category was higher for falls > 6 meters compared to falls < 6 meters. 
 Type of Fall 
 Fall < 6 meters 
N=2643 
Fall > 6 meters 
N=313 
 Number (%) Mortality 
(%)* 




814 (30.79%) 8 (0.98%) 201 (64.21%) 16 (7.96%)  
Non-work-
related falls 
1,798 (68.02%) 9 (0.50%) 108 (34.50%) 6 (5.55%) 
Unknown 31 (1.17%) 0 4 (1.27%) 0 





Figure 4.7 Overall Fall Mortality and Work-Related Mortality 
 
 Type of fall 
ISS Category  Fall < 6 meter 
N=2643 
Fall > 6 meter 
N=313 




< 9 1,434 1 (0.06%) 103 2 (1.94%) 
9 to 15 882 4 (0.45%) 108 4 (3.7%) 
16 to 24 228 5 (2.19%) 51 4 (7.84%) 
> 24 65 6 (9.23%) 42 12 (28.57%) 
Total 2,643 16 (0.6%) 313 22 (7.02%) 
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Overall Fall and Work-Related Fall Mortality




Figure 4.8 depicts the distribution of falls according to ISS category and associated 
mortality. The mortality was the highest among fall patients admitted with an ISS score > 24 
(16%), followed by patients admitted with an ISS score between 16 and 24 (3%), an ISS score 
between 9 and 15 (0.7%), and the lowest among patients with ISS score < 9. 
 
Figure 4.8 Distribution of Cases According to the ISS and Associated Mortality in ISS 
Category 
4.4.5 Regression Analysis 
Table 4.8 depicts the regression model for the length of the patient’s stay. The overall 
model was statistically significant (p-value for F-test = 0.000). Findings from the regression 
analysis suggest that increasing ISS category (< 9; 9–15; 16–24; > 24) increases the length of 
hospital stay by 4.48 days with all other variables kept constant. Increasing age (< 18 years; 
19–65 years; > 65 years) leads to an increase in the length of hospital stay by 8.46 days with 
all other variables kept constant. Increasing height of fall also leads to an increase in length of 













< 9 9 to 15 16 to 24 > 25











ISS 4.48 0.37 0.000 0.147 
Type of Fall  1.45 0.23 0.000 0.077 
Age  8.46 0.48 0.000 0.216 
Gender  3.01 0.65 0.000 0.056 
Table 4.8 Linear Regression Model: Predictors of Length of Hospital Stay 
Table 4.9 depicts the logistic regression model for mortality, suggesting significant 
increases in mortality with increasing height of the fall and ISS score. With the reference group 
of falls under 1 meter, the odds of mortality from height over 6 meters increased by 5.48 (OR: 
5.48, 95% CI: 1.78 to 16.80) while there was no difference in the odds of mortality between 
falls under 1 meter and falls between 1–6 meters. With the reference category of ISS score of 
< 9, the odds of mortality significantly increased for the ISS category 9 to 15 by 3.55 (OR: 
3.55; 95% CI: 1.24 to 10.18); the odds of mortality increased by 17 for the ISS category 16–24 
(OR: 17; 95% CI: 5.92 to 48.84); the odds of mortality increased by 45.37 (OR: 45.37; 95% 
CI: 16.09 to 127.96) for the ISS category > 24. There was no difference among females and 
males (OR: 0.39; 95% CI: 0.15 to 1.01). Our model did not show any impact of age on the odds 
of mortality once controlling for other variables. These findings should be interpreted with 
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Type of fall 
Fall under 1 meter 
Fall 1–6 meters 
Fall over 6 meters 








0.33 to 3.38 
1.78 to 16.80 


















1.24 to 10.18 
5.92 to 48.84 






* Values too low for Odds calculation 






4.5.1 Overview of Fall Burden 
Our study summarises data from large facility-based registries from seven facilities in 
Abu Dhabi describing regional demographic patterns of fall injuries, types of falls, outcomes, 
and predictors of length of hospital stay, and mortality among fall patients in Abu Dhabi. Our 
study included a sample of 17,827 eligible trauma patients, out of which a total of 6,054 (34%) 
cases were admitted after a fall. The majority of the patients (about 74%) admitted after falls 
were male. Almost half of the patients were aged 21 to 50 years of age and about 21% of all 
patients admitted after falls were admitted with work-related falls. The two major locations 
where falls occurred were home (55%) and workplace (21%). Over 62% of the patients with 
falls were expatriates (nationals of countries other than the UAE); the major nationalities were 
Pakistani nationals (15%), followed closely by Indian nationals (10%), and Bangladeshi 
nationals (9%). 
4.5.2 Summary of Main Findings 
Findings from our study suggest that the overall mean length of stay for patients 
admitted with falls was 6.49 days; ranging between the lowest mean number of days of stay 
(3.75 days) for falls under 1 meter and the highest mean number of days of stay (13.68 days) 
for falls over 6 Meters. The place of fall for almost 55% of the patients was home while 
worksite was the place of injury for about 21% of the patients.  
In our sample, the overall mortality among the patients admitted after a fall was 
approximately 1%, which is lower compared to other countries; this could be attributable to 




The height of the fall appears to be the major determinant of mortality since mortality 
within each ISS category was higher for falls > 6 meters compared to falls < 6 meters. Among 
work-related falls, mortality was about 1% for falls < 6 meters while 8% for falls > 6 meters. 
Among non-work-related falls, mortality was about 0.5% for falls < 6 meters while 6% for falls 
> 6 meters. Regression analysis suggests a statistically significant increase in the length of 
hospital stay with increasing age and increasing ISS score. Mortality was significantly higher 
for falls > 6 meters compared to falls < 1 meter and 1–6 meters.  
4.5.3 Comparison with the Data from the Literature 
Despite the scarcity of regional literature on the burden and distribution of falls, our 
findings are in concordance with the few other existing studies in the region [3, 14, 20–27]. A 
systematic review assessing the epidemiology of injuries in the Middle East has reported falls 
from height as the second most common mechanism of injury in the region [13]. A study 
examining the mechanisms, risk factors, and outcomes of hospitalized patients with fall-related 
injuries at one of the facilities in the UAE reported that falls were a major public health concern 
and the most common location for fall injuries was work [28]. The same study also reported 
that the patients sustaining fall injuries at work were older and mainly non-UAE nationals [28]. 
An occupational injury surveillance study for all work related injury patients between 2010 and 
2012 in Qatar also reported fall to be the most common mechanism of injury among work-
related injuries [8]. In Qatar, almost half of the severe work-related injuries affected 
construction workers (42%) [8]; while falls from heights were the major contributor for all 
work-related injuries [29]. Another study reported that the incidence of fall injuries for a period 
of one year was 86.7 per 100,000 workers with fatality rate of 8.44 per 100,000 workers [14]. 
The fatal occupational injury rates in Turkey, Egypt, Morocco, and Tunisia has been 




12.4 per 100,000 employees in service [30]; while in Jordan, the fatality rate was estimated to 
be 25.5 per 100,000 [31]. One study estimated the mortality among work-related injuries in the 
UAE to be 136 per 100,000 workers per year in 2009, where unintentional injuries are the 
second leading cause of death among the expatriate population and 21% of all non-fatal injuries 
were a result of work-related injuries (WRIs) [7, 28, 32]. Although the findings from our study 
are in concordance with the studies conducted in similar settings, variation within the countries 
of the Middle East cannot be ignored. 
The GBD study suggests that although the burden of disease due to falls has decreased 
globally over the period from 1990 to 2017, however it still remains the top three contributor 
to the DALY rates among men and women alike [2]. 
4.5.4 Study Strengths and Limitations 
Our study describes the most recent and to our knowledge the first ever regional 
analysis of trends and patterns of fall injuries in Abu Dhabi by age group, gender, type of fall, 
morbidities, and mortality. The strength of our analysis is the large sample size and we have 
utilised the data registries from seven facilities in Abu Dhabi. These findings need to be 
evaluated for generalizability and comparison with countries with similar circumstances. The 
results of our study can at least serve as a baseline for future surveillance studies to generate 
policy regarding fall prevention and management in the region. 
Despite a large and diverse population sample in our study, there are certain limitations 
of our study. First, the findings and implications are derived from retrospective registry data 
and hence the inherent limitations of data from these registries cannot be ignored. Studies based 
on registry data are often prone to limitations related to the data quality and errors made while 
collecting the data and some of the data entries might have been excluded due to data quality. 




involve a learning curve and numerous limitations. We believe that the data quality will get 
better, and so will future analyses. Third, not all the patients with falls come to the hospital; 
many patients with non-fatal and non-serious falls might seek care at other outpatient 
healthcare settings and hence this data might fail to include cases of falls who seek care at other 
healthcare facilities rather than hospitals. Moreover, since the study relied on existing data, we 
could not explore further variables that might have been part of trauma-related morbidities, 
complications, and the long-term consequences impacting the DALYs. 
4.5.5 Policy Implications 
This paper reports the current burden of fall injuries and work-related falls in Abu 
Dhabi and similar settings, highlighting the gaps in current approaches to fall prevention and 
especially workplace fall prevention. First and foremost, there is a need to strengthen the 
baseline surveillance system capturing data for injuries and falls. This is imperative since the 
Gulf countries have their own unique accident characteristics, causal factors, and remedial 
interventions that are incomparable to any other settings. Context-specific policies and 
interventions can only be implemented if there is baseline data and a strong registry to monitor 
progress. 
Second, efforts should be made toward risk factors identification and consequent 
mitigation in order to reduce the burden of falls, specifically in the context of work-related 
falls. Several interventions can be implemented to minimize this preventable cause including 
enforcing safety measures for workers and building sites. Third, our data suggest that patients 
are a heterogeneous mix of guests working without a common language, work culture, or 
labour practices. This needs to be streamlined through not only making policies that are related 
to skills, safety, and training but also through enforcement of these laws. Fourth, the place of 




environmental hazards at home as much as possible and render homes hazard free. Awareness 
of injury preventive measures and first aid interventions can help in minimize this hazard. This 
can be a mandatory part of schools’ curriculums and domestic workers educations. And last, 
we must ensure appropriate access to healthcare and rehabilitation of people suffering long-
term disability as a result of the injuries. Considering the burden of falls and their associated 
morbidity, it is of prime importance to consider the health and wellbeing of the patients to not 
only ensure individual well-being but also impact the nation’s productivity. 
The framework created by the WHO could be adapted to achieve these goals. It focuses 
on starting with streamlining data collection on the patterns, environment, and workers’ health 
policies; assessment of risks; education for employers and workers; participation in prevention 
campaigns; and referral to necessary services [5, 33]. This framework builds upon the 
relationship of problem identification; analytical injury research to facilitate the development 
and implementation of strategies; and continuous monitoring and evaluation of interventions 
[5]. The framework can be adapted in the context specific manner for not only Abu Dhabi but 
can act as a baseline to be expanded from the facility level in Abu Dhabi to the whole of the 
UAE region and the Middle Eastern region to bring about a positive impact throughout the 
region. This could work as a baseline framework and consequently be adjusted based on the 




To our knowledge, this paper presents the first ever study summarising data around fall 




determinants of falls with a potential to help plan and implement future policies related to fall 
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CHAPTER 5: CONCLUSIONS AND IMPLICATIONS 
5.1. GENERAL DISCUSSION 
In 2010, a trauma-interested group in Abu Dhabi, consisting of Emergency Physicians 
and Trauma Surgeons, attempted to work on establishing a trauma system in the Emirate of 
Abu Dhabi, with a belief that establishing such a system would certainly help reduce mortality 
and morbidity as well as revolutionize trauma care in Abu Dhabi and the UAE. Under the 
supervision of the Department of Health in Abu Dhabi (formerly called Health Authority – 
Abu Dhabi or HAAD), this team worked to plan, organize, implement, and monitor the 
development of a state-of-the-art trauma system, and the initiative was named Abu Dhabi 
Trauma System Initiative. The initiative consisted of all components of a system, including: 
prevention; outreach and education; pre-hospital trauma care; inter-facility transfer; hospital 
organization and trauma programs; rehabilitation; trauma registry; performance and patient 
safety (PIPS) programs; upgrading rural trauma care; and, finally, focusing on research and 
scholarship. A major milestone of this initiative was the establishment of an Abu Dhabi 
regional trauma registry at multiple facilities following the practices at the National Trauma 
Data Bank® (NTDB®), the largest aggregation of the United States trauma registry data ever 
assembled, and therefore enabling the UAE to set better strategies to care for the trauma patient. 
Since the establishment of the Abu Dhabi Trauma Registry in 2014, there has been no 
comprehensive analysis of the data to date. This dissertation aimed to enrich the literature with 
robust papers concerning the Trauma Registry in the Emirate of Abu Dhabi. Through this 
dissertation, we reviewed the Trauma registry data between 2014 until 2017 of all the facilities 






5.2 RESEARCH AIMS 
The overall purpose of this dissertation was to evaluate the efforts in developing the 
registry, identify opportunities for improvement, and provide the first summary of data 
collected to date. Specifically, following the three aims we: (1) evaluated the quality of the 
registry and identified areas for improvement; (2) used the registry data to examine the 
epidemiology of trauma and outcomes in Abu Dhabi; and (3) studied the epidemiology of falls 
in the registry. Results for each of these three major aims of this dissertation are as follows. 
5.2.1 Aim 1: 
In this first aim, the evaluation of the quality of the registry data and identification of 
areas for improvement were determined. For this purpose, Wang and Strong’s conceptual 
model for measuring DQ using six domains was utilized. A random sample of 5% was selected 
from the qualifying 17,827 cases and the data quality was assessed on a sample of 891 cases. 
The study found that the data completeness was 100% complete for variables including age 
and gender. Among all the 14 variables, Completeness ranged between 99.8% for Hospital 
Discharge Disposition and 54% for trauma and injury severity score (TRISS). Overall, data 
Accuracy ranged between 90.6% and 99.16%. Overall Concordance ranged from 95% to 
almost 100%. For Correctness, the imputation process is automated and consistent with the 
edit rules and the built-in processes in the registry of American College of Surgeons (ACS) 
standards. For Consistency, all data elements were consistent within the data dictionary and 
conformed to data dictionary standards. 
For Timeliness, about 70% of the overall data was entered within 60 days of the injury 
while 73% of the data was entered within 90 days. On a per-facility basis, data entered within 
60 days ranged between 5% and 92% while data entered within 90 days ranged between 11% 




maximum time to close was about 4.5 years. For Coverage, currently the data registry is 
comprised of data from the seven facilities in Abu Dhabi; 100% coverage will eventually be 
achieved once the registry expands to other health institutes in Abu Dhabi. 
Overall, Chapter 2 (representing Aim 1) focused on analysis of the data quality of a 
trauma registry in Abu Dhabi that summarizes the data quality across seven domains. The 
results are reassuring and give confidence on the importance of “investing” in the data quality 
and coverage in the region. The Department of Health should facilitate the expansion of the 
trauma registry to cover Abu Dhabi Emirate and set a model for the region. 
5.2.2 Aim 2: 
For the second aim, the registry data was utilized to examine the epidemiology of 
trauma in Abu Dhabi for the same duration (2014–2017). To accomplish this research 
objective, a description of the patterns of trauma injuries in the Emirate of Abu Dhabi based 
on the data from the Trauma Registry was obtained. 
Overall, Chapter 3 of this dissertation summarized data from large facility-based 
registries from seven facilities from Abu Dhabi describing regional demographic patterns, 
trauma mechanisms, injury severity, outcomes, predictors of length of hospital stay, and 
mortality among trauma patients in Abu Dhabi. The final analysis was performed on a sample 
of 17,827 cases from the registry. The two major mechanisms of injuries (over 70%) were road 
traffic injuries (39%) and falls (34%). The study found that public roads and homes were the 
most common places of injury. Regression analysis suggested a statistically significant increase 
in the length of a patient’s hospital stay with increasing age and increasing ISS score. There 
was no difference in the length of hospital stay or mortality rates by gender. Moreover, the 
findings from our study suggest that the majority of the trauma patients in Abu Dhabi were 




In addition, the results demonstrated that about 30% of injuries occurred at home and 
the top three mechanisms of injury at home were burns, falls and assault/biting. Homes are 
usually considered safe places, but these findings imply that efforts need to be made to make 
homes safer in order to prevent burns, falls, assault/biting, and other penetrating wound injuries 
occurring at home. The majority of the other injuries (including cuts from broken glass, 
environmental [heat/cold], hit by falling/moving object, machinery, poisoning, and sexual 
assault) occurred at worksites. About 16% of all injuries were work-related; the mechanism of 
injury for 44% of the work-related injuries was a fall. Home safety education seems to be an 
obvious gap which need to be bridged. This can range from adding safety modules to schools’ 
curriculums to offering mandatory awareness injury prevention and first aid courses to 
domestic workers in homes. 
5.2.3 Aim 3: 
In this third aim, the Epidemiology of Falls from Height in the Emirate of Abu Dhabi 
was reviewed using the same data between 2014–2017. We found that the overall mean length 
of stay for patients admitted with falls was 6.49 days; ranging between the lowest mean number 
of days of stay (3.75 days) for falls under 1 meter and highest mean number of days of stay 
(13.68 days) for falls over 6 meters. The place of fall for almost 55% of the patients was home 
while worksite was the place of injury for about 21% of the patients. 
In our sample, the overall mortality among the patients admitted after a fall was 
approximately 1%, which is lower compared to other countries; this could be attributable to 
the fact that patients with severe fall injuries might have died before arriving at the hospital. 
Height of fall appears to be the major determinant of morality since mortality within each ISS 
category was higher for falls > 6 meters compared to falls < 6 meters. Among work-related 




work-related falls, mortality was about 0.5% for falls < 6 meters while 6% for falls > 6 meters. 
Regression analysis suggests a statistically significant increase in the length of hospital stay 
with increasing age and increasing ISS score. Mortality was significantly higher for falls > 6 
meters compared to falls < 1 meter and 1–6 meters. Height safety seems to be another obvious 
gap which needs urgent intervention. This can include regular safety inspection of the 
construction sites in addition to offering mandatory awareness injury prevention and first aid 
courses to the workers at those sites. 
5.3 STRENGTHS OF THE OVERALL STUDY: 
This study holds several strengths and adds multiple contributions to the field of trauma 
care and public health. First, the study is the most recent and, most probably, the first ever 
regional analysis of data quality of the trauma registry in Abu Dhabi. The results from our 
study can serve as the baseline to enable trauma experts and policy makers to learn more about 
the magnitude of trauma in Abu Dhabi and can lead to a better understanding of the strengths 
and weaknesses of the current practices. A major strength of this project is the ability to look 
at the quality of this registry using a very rigorous scientific methodology. Another strength is 
the comprehensiveness of this registry which has over 20,000 cases with over 300 variables 
per case for the defined duration. The software used is an internationally recognized software 
which allows us to benchmark data internationally. The overall high-quality data collected in 
the registry boosts the confidence in the findings, which can be utilized to improve the current 
system and share the experience with the scientific community. 
Through this dissertation, we have provided a detailed analysis of the epidemiology of 
trauma in Abu Dhabi highlighting age group, gender, mechanism of injury, and place of injury. 
Furthermore, the work sheds light on significant findings including the importance of 




the population in the Emirate of Abu Dhabi, but further studies are needed to evaluate the 
generalizability of our findings. 
In addition, trauma care has been one of the highest priorities to the government with a 
clear intention to intervene to decrease the mortality and the morbidity. Therefore, results of 
our study can at least serve as a baseline for future surveillance studies to generate policy 
regarding fall prevention and management in the region. 
5.4 LIMITATIONS OF THE STUDY: 
In addition to the identified strengths, the study contained several limitations. A major 
limitation in the project is that the Registry is limited to seven main facilities in the Emirate of 
Abu Dhabi, which can be a limitation of “coverage” of the registry and the generalizability of 
the data. However, based on local trauma clinicians’ impressions, the seven facilities see the 
majority of major trauma in the Emirate, either by being the first receiving facility or by 
receiving a referral from another hospital. 
Another limitation is the type of data used for the study which followed voluntary 
quality assurance processes since the start. Very few facilities within the system have full-time 
staff to enter the data which may have affected the quality of data entered and therefore, the 
analysis quality. The lack of funding for this project may limit the resources used to conduct 
the study. The most crucial limitation is the study timeline. Data quality studies may require 
more time compared to the timeframe we had available, which was from 2014 to 2017, which 
in turn limited the size of the data pool. 
In summary, the findings and implications were derived retrospectively from a data 
registry. Studies based on data registries are often prone to limitations related to the data quality 




years of the registry, which might be problematic due to the learning curve and other 
limitations. We believe that future analysis based on the data from our data registry will be of 
better quality leading to more generalizable analysis and estimates as the data quality improves. 
Second, not all the injury patients come to the hospital for treatment; many patients with non-
fatal injuries might seek care at other outpatient health care settings and hence this data might 
have missed those cases who seek care at other healthcare facilities rather than hospitals. Third, 
since our study relied on the existing data from a trauma registry, we could not explore 
variables like trauma-related morbidities, complications, and the long-term consequences 
impacting the DALYs. This limits our study’s analytic generalizability. 
5.5 POLICY AND PUBLIC HEALTH IMPLICATIONS: 
Findings from the current study hold multiple implications. These dissertation findings 
will enable local trauma experts and policy makers to be able to evaluate trauma as a public 
health challenge and also to be able to tailor specific interventions to decrease the mortality 
and the morbidity of victims and eventually improve the outcomes of trauma care in the 
Emirate. This will hopefully influence the regional trauma care as there is a significant interest 
in the region but with limited data and publications to guide this interest. In order to further 
improve trauma care in Abu Dhabi, we also anticipate better governmental investment in the 
emergency care sector. Additionally, the seven facilities included in this dissertation are the 
major trauma facilities in the Emirates and this study provides a baseline assessment for 
improving the data quality and existing coverage of the trauma registry in the region. 
Also, the dissertation reports the current burden of trauma in Abu Dhabi, highlighting 
the importance of investing in trauma prevention. There is a need to strengthen and expand the 
coverage of the trauma registry to ensure complete inclusion of all traumas. A systematic 




population-based studies on the incidence, mechanisms, prevention, and outcomes of trauma 
are not well-documented [6]. Context-specific policies and interventions can only be 
implemented if there is baseline data and a strong surveillance system to monitor progress. 
Policy formulation and enforcement related to skills, safety, and training for trauma 
prevention is needed in order to achieve the SDG targets of reducing the burden of trauma. 
Home and work safety should be a primary focus over the next few years to ensure adequate 
preventive measures since much of the focus has already been placed on road traffic injuries. 
Regulations need to be in place in order to minimize injuries occurring at home and 
implementation of these regulations should be ensured. 
Furthermore, its implications include reporting of the current burden of fall injuries and 
work-related falls in Abu Dhabi and similar settings, highlighting the gaps in current 
approaches to fall prevention and especially workplace fall prevention. This study highlights 
that there is a need to strengthen the baseline surveillance system capturing data for injuries 
and falls. This is imperative since the Gulf countries have their own unique injury 
characteristics, causal factors, and remedial interventions that are incomparable to any other 
settings. Context-specific policies and interventions can only be implemented if there is 
baseline data and a strong surveillance system to monitor progress. Mandating trauma-
reporting to the registry is a crucial step that we hope will be an outcome of our 
recommendations. 
Second, this, these study results imply that efforts should be made toward risk factors 
identification and consequent mitigation in order to reduce the burden of falls, specifically in 
the context of work-related falls. Third, the findings suggest that patients are a heterogeneous 
mix of guests working without a common language, work culture, or labor practices. This 




safety, and training but also through enforcement of these laws. Fourth, place of fall for more 
than half of the patients was home; therefore, efforts should be made to reduce environmental 
hazards at home as much as possible and render homes hazard free including the educational 
activities and safety inspections. Last, the dissertation results may be useful for highlighting 
the need for ensuring appropriate access to healthcare and rehabilitation of people suffering 
long-term disability as a result of their injuries. Considering the burden of falls and their 
associated morbidity, it is of prime importance to consider the health and wellbeing of the 
patients to not only ensure individual well-being but also impact the nation’s productivity. 
5.6 FUTURE RECOMMENDATIONS: 
Since it is the first known attempt in analyzing the trauma registry in Abu Dhabi, the 
implications of the information obtained from the study support the call for additional research. 
Further research is needed to expand which measures should be taken for the identification of 
risk factors and consequent mitigation in order to reduce the burden of trauma. Also, 
determining how the framework created by the WHO for the assessment of trauma and its risks 
could be adapted to achieve these goals should be examined since it focuses on starting with 
streamlining data collection on the patterns, environment, and workers’ health policies; 
assessment of risks; education for employers and workers; participation in prevention 
campaigns; and referral to necessary services [7, 8]. Therefore, future research should adopt 
this framework to determine the relationship of problem identification and analytical injury 
research to facilitate the development and implementation of strategies and continuous 
monitoring and evaluation of interventions [7]. Also, the framework can be adapted in a context 
specific manner, not only for Abu Dhabi, but it can act as a baseline to be expanded from the 
facility level in Abu Dhabi to the whole of the UAE and the Middle Eastern region to bring 
about a positive impact throughout the region. There is a need to utilize this framework in the 




Most importantly, the future research should assess a registry with wider coverage, so 
there is no bias in the findings and results that can be obtained. Furthermore, the quality of data 
used for the research should be higher with a longer timeframe compared to the timeframe we 
had available, which was from 2014 to 2017, which in turn limited the size of the data pool 
used for analysis. Home and work safety can be a rich subject for future research and can 
improve the current understanding. 
 
5.7 CONCLUSIONS: 
This dissertation brings to the forefront an in-depth analysis of the trauma registry in 
Abu Dhabi with a special focus combining the quality of data and the epidemiology of injuries. 
The findings of this research will be a cornerstone to facilitate the planning and the 
implementation of policies related to trauma prevention in the Emirate of Abu Dhabi. Most 
importantly, this is the first known attempt at summarizing data around fall patterns in Abu 
Dhabi. The data utilized for the analysis and summarization can provide significant insights 
about the epidemiology and determinants of falls with a potential to help plan and implement 
future policies related to fall prevention and management in the region. These important 
dissertation results will hopefully support the local and national efforts toward a national 
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Completeness of Data for Each Variable-Facility B
Complete Unknown Not Valued















Completeness of Data for Each Variable-Facility C






















Completeness of Data for Each Variable-Facility D
Complete Unknown Not Valued















Completeness of Data for Each Variable-Facility E
Complete Unknown Not Valued
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Appendix 3 Facility-Specific Completeness of Data for Each Variable 
 
 















Completeness of Data for Each Variable-Facility G
Complete Unknown Not Valued
